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I. Introduction

Clearwater Paper Corporation (Clearwater) operates a pulp, paper, and wood products
mill (the Mill) in Lewiston, Nez Perce County, Idaho and discharges effluent from the
Mill into the Snake River at its confluence with the Clearwater River. EPA is proposing
to reissue the National Pollutant Discharge Elimination System (NPDES) permit for the
Clearwater Mill (NPDES Permit No. ID00001163) located in Nez Perce County, Idaho,
in the City of Lewiston. The proposed final NPDES permit will authorize discharge from
one outfall, designated Outfall 001, to the Snake River and seepage from the secondary
treatment pond to the Clearwater River.

The Endangered Species Act (ESA) requires federal agencies to consult with the U. S.
Fish and Wildlife Service (USFWS) and the National Marine Fisheries Service (NOAA
Fisheries) if the federal agency’s actions could beneficially or adversely affect any
threatened and endangered species or their critical habitat. In this case, the federal agency
is the Environmental Protection Agency (EPA), and the discretionary action is the
reissuance of the NPDES permit. The action evaluated in this Biological Evaluation (BE)
could affect species under the jurisdiction of both the USFWS and NOAA Fisheries. This
BE identifies the endangered, threatened, and proposed species and critical habitat in the
project area and assesses potential effects to these species that may result from the
discharge authorized in the proposed final Clearwater Mill NPDES permit.

The following major discussions are provided in this evaluation using the best scientific
and commercial data available:

The proposed action and the action area (including the relevance of the
environmental baseline to the species’ current status) are described in parts III and
1V;

Parts II, V, and VI identify the listed species and critical habitat in the area of the
proposed action and define the species’ biological requirements and habitat,
abundance trends, and current status;

Part VII provides the effects analyses of the proposed action on the listed species
and critical habitat;

A summary of the effects and conclusions of the action evaluation are provided in
Part VII; and

In order to adhere to the recommended contents of a biological assessment for

submission to USFWS (USFWS and NMFS, 1998), the following table lists the sections
of this BE that correspond to the recommended content topics.
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Table I-1. Corresponding Sections of this BE to NOAA Fisheries and USFWS Recommended Contents for Biological Assessments

Recommended Content

Heading in this BE

Section(s)

Introduction

List of Species

Project Description

Description of Project Area

Description of Species and
Habitat

Inventories and Surveys

Analysis of Effects

Conclusions

References

Supporting Information

List of Species (citation)
Critical Habitat (official status)

Type and scope of Project

Project components pertinent to the species

Management actions such as proposed monitoring of species and
mitigation that may affect species

Legal description and map

Define action area

Current condition of habitat parameters

Past and present activities related to species/habitat

Analysis of cumulative effects

General species descriptions and habitat requirements

Species distribution and habitat specific to action area by life history phase
Species status, distribution, and abundance trends in action area
Description of Critical Habitat, if designated

Describe effort to obtain information on species status

Describe information used in Description of Species and Habitat in a
Table

Description of parameters of concern

Analysis of potential direct and indirect effects

Analysis of interdependent and interrelated actions

Environmental baseline — track the conservation status of a species and its
environment up to the present moment (starting at time of listing or
earlier)

Effects determinations
Analysis of effects to designated critical habitat

Summary of determinations

Statements of effect of the project on the species (e.g., no affect, may
affect, etc.)

Literature cited
Copies of pertinent documents and maps
List of personal communication contacts, contributors, preparers

Supporting documents that will assist the reviewer
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Species Descriptions
Habitat Characteristics of the

Receiving waters

Species Descriptions

Analysis of Effects from the
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Conclusions
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II. List of Species

According to the USFWS species list (ID: 01EIFW00-2016-SLI-1045; WA:
01EWFWO00-2016-SLI-1286) and the NOAA Fisheries species list (http://www.
westcoast.fisheries.noaa.gov/protected species/species_list/species_lists.html), the
following federally-listed species are in the vicinity of the discharge:

Mammal Species: Washington ground squirrel (Urocitellus washington)
(Candidate)
Fish species: Bull Trout (Salvelinus confluentus)

Fall Chinook salmon (Oncorhynchus tshawytscha)
Sockeye salmon (Oncorhynchus nerka)
Spring/summer Chinook salmon (Oncorhynchus

tshawytscha)

Steelhead trout (Oncorhynchus mykiss)
Bird species: Yellow-Billed Cuckoo (Coccyzus amerianus)
Plant species: Spalding’s Catchfly (Silene spaldingii)

Northern wormwood (Artemsia campestris var.
wormskioldii) (Candidate)

Additionally, NOAA Fisheries has designated Critical Habitat for Snake River Fall
Chinook salmon, Spring/summer Chinook salmon, Sockeye, and Snake River Steelhead,
bull trout and critical habitat for Yellow-Billed Cuckoo has been proposed by the
USFWS.
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III. Description of Action

This part describes the permit action proposed by EPA. The discussion includes a general
overview of the proposed action, a discussion on the permit status, a description of the
industrial process, a description of the outfall, and a discussion of the proposed final
effluent limits in the permit.

A. Overview of Permit Action

Section 301(a) of the Clean Water Act (CWA) prohibits the discharge of pollutants
except in compliance with CWA Section 402, among other sections. Section 402
authorizes the issuance of NPDES permits for direct dischargers (i.e., existing or new
industrial facilities that discharge process wastewaters from any point source into
receiving waters). The NPDES permit is developed to control the discharge using effluent
limitations guidelines (ELGs) and water quality-based effluent limitations (WQBELSs).

EPA establishes ELGs to require a minimum level of process control and treatment for
industrial point sources. They are based on the demonstrated performance of model
process and treatment technologies that are within the economic means of an industrial
category. Although ELGs are based on the performance of model process and treatment
technologies, EPA does not mandate the use of specific technologies; therefore,
dischargers are free to use any available control technique to meet the limitations.

All receiving waters have ambient water quality standards that are established by the
states or EPA to maintain and protect designated uses of the receiving water (e.g., aquatic
life, public water supply, primary contact recreation). The application of the ELGs may
result in pollutant discharges that exceed the water quality standards in particular
receiving waters. In such cases, the CWA and federal guidelines require the development
of more stringent WQBELS for the pollutant to ensure that the water quality standards are
met. Additionally, pollutant parameters not limited in the ELGs may result in the
development of WQBELSs. EPA develops WQBELSs in accordance with EPA guidance
(EPA, 1991).

In cases where the receiving water body does not meet a water quality standard, States
can use the total maximum daily load (TMDL) process as one way of quantifying the
allowable pollutant loadings in receiving waters, based on the relationship between
pollutant sources and in-stream water quality standards. A TMDL will provide a
wasteload allocation for each point source discharge and load allocations for nonpoint
discharges. A WQBEL would be developed for a point source discharge consistent with
the wasteload allocation in the TMDL.

EPA is proposing to reissue an NPDES permit to the Clearwater Corporation for the
Clearwater Mill in Lewiston, Idaho. The ESA regulations require the action agency to
evaluate all interdependent actions (actions having no independent utility apart from the
proposed action) and interrelated actions (actions that are part of a larger action and
depend on the larger action for their justification). The federal regulations at 50 CFR
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section 402.02 define an action as all activities or programs of any kind authorized,
funded, or carried out, in whole or in part, by Federal agencies in the United States or
upon the high seas. Because this is an existing facility that EPA is proposing to
reauthorize a permitted discharge and there are no other Federal actions associated with
this facility, EPA believes that there are no interdependent or interrelated actions to this
action.

EPA has no legal authority to control air emissions under its permitting authority in the
Clean Water Act. As to EPA authority under the Clean Air Act, the state of Idaho
implements its own State Implementation Plan (SIP)-approved Prevention of Significant
Deterioration (PSD) permit program for construction/modification or major/significant
projects. Idaho also has the SIP-approved minor permitting program for non-PSD air
quality permits. Therefore, Idaho implements its own air permit program and EPA cannot
force any changes to Clearwater Paper’s air permits. Since control of air emissions is a
State activity, it is required by the ESA regulations to be evaluated as a cumulative effect
(effects of future State or private activities, not involving Federal activities, which are
reasonably certain to occur within the action area of the Federal action subject to
consultation). Cumulative effects of this action are discussed in Section IV.B of this BE.
Past and ongoing effects of air emissions are included in the environmental baseline
described in Section VILE of this BE.

A copy of the proposed final NPDES permit is included in Appendix A of this BE. The
proposed NPDES permit authorizes the discharge from existing Outfall 001 to the Snake
River and seeps from the secondary treatment aeration pond to the Clearwater River
subject to effluent limitations, monitoring, and other conditions specified in the permit.
The proposed final permit will be finalized following completion of this consultation.

B. Permit Reissuance Status

The current permit for the Clearwater Mill was issued on May 1, 2005 under the Potlach
Corporation. The permit was transferred to the Clearwater Paper Corporation in 2008 and
was modified on April 15, 2010 to reflect a change in the BODs limit. The RBM10
model application developed by EPA was reviewed and refined in response to a request
from the NPDES program for analysis of the impact of the wastewater BOD discharge
from the Clearwater Paper Corporation pulp mill on the Snake River dissolved oxygen.
The revised RBM10 model application was released in September, 2009 and included
new data and information that became available after the original EPA modeling analysis
performed in 2002. Differences from the original analysis included a decreased river
BOD oxidation rate, increased atmospheric reaeration rates, and the addition of a
sediment oxygen demand term to the dissolved oxygen balance equation. The revised
model demonstrated that Clearwater’s discharge at the interim effluent limits for BODs
in the 2005 permit would not cause or contribute to a violation of Washington Water
Quality Standards for dissolve oxygen (Gallagher and Mancilla Alarcon, 2009).

Clearwater Paper Company then requested EPA’s approval to change their final water

quality-based effluent limit for BODs from 5,100 lbs/day to 9,700 Ibs/day to go into
effect April 1, 2010, because the original modeling was based on conservative estimates
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of atmospheric re-aeration rates and a limited amount of BOD decay rate data. The
original water quality modeling showed that a discharge of 5,100 Ibs/day of BODs could
cause a decrease in dissolved oxygen of 0.2 mg/L, the maximum decrease allowed under
Washington state water quality standards. The new information showed that discharging
9,800 Ibs/day of BODs (100 lbs/day greater than the CPC request) would result in a
decrease in dissolved oxygen of only 0.14 mg/L, meaning that the actual impact of the
requested effluent limit revision would be less than what was expected from the limits
modeled in NMFS’ 2004 Opinion. EPA agreed that the technical information submitted
by Clearwater was sound and that the requested permit modification was justified under
NPDES regulations (40 CFR 122.62). EPA requested agreements from NMFS and
USFWS to confirm that a modification to the CPC permit did not require re-initiation of
consultation under Section 7 of the Endangered Species Act. The Services agreed that re-
initiation of consultation was not required and the requested change was within the scope
and intent of the original consultation (NMFS 2010, USFWS 2010).

Currently the Clearwater Paper Corporation is operating under the 2005 permit that has
been administratively continued since its expiration on April 30, 2010. The proposed
final permit included in Appendix A will be issued upon concurrence with the Services
on this Biological Evaluation, which is expected in 2017.

C. Facility Background

The Clearwater Corporation — Lewiston Complex (Clearwater Mill) is owned and
operated by Clearwater Corporation, which has its headquarters in Spokane, Washington.
Construction of a sawmill facility at the site began in 1926 by the Clearwater Timber
Company. The sawmill became operational in 1927. The Clearwater Timber Company
merged with two other lumber companies in 1931 to form Potlatch Forests, Inc. It later
changed its name to Potlatch Corporation. In 1949, a veneer plant was completed and
construction of a pulp and paperboard mill was initiated. Operations at the pulp and paper
mill began in 1950. By 1981, Potlatch had grown to include the pulp and paperboard mill,
a consumer products division (tissue mill), Clearwater Lumber and panel operations, and
a greenhouse. Today, the Clearwater Mill has the capability to produce 500,000 tons per
day of paperboard and tissue and 160 million feet per year of lumber.

The Clearwater Mill is located approximately one mile east of the Clearwater Memorial
Bridge in Lewiston, Idaho. It is situated on the south bank of the Clearwater River
approximately three miles east of the Clearwater River and Snake River confluence.

Prior to 1952, the facility discharged its effluent into the Clearwater River just
downstream of the city of Lewiston’s Drinking Water Plant that is located on the south
bank of the Clearwater River approximately 2.5 miles east of the Clearwater River and
Snake River confluence. In 1952, Potlatch moved its effluent outfall to the southeast bank
of the Snake River at the confluence. In preparation for the new river flow conditions
after the construction of Lower Granite Dam, Potlatch relocated its outfall in 1972.

In 2008 Clearwater Paper Corporation spun off of Potlatch Corporation and controls the
Lewiston Mill.
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D. Industrial Process

This section provides an overview of the industrial process conducted at the Mill,
including descriptions of the technologies used, recovery of materials used, and treatment
of wastewater. Figure III-1 shows a schematic of the industrial process and water balance
information.

Figure III-1. Clearwater Water Balance and Process Flow Diagram
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1. Overview of Pulp, Paper and Paperboard Process

The Clearwater Mill manufactures wood products and bleached grades of paperboard,
tissue and market pulp by the kraft (sulfate) process. In 1950, the mill began conversion
to a kraft (sulfate) mill to produce bleached grades of paperboard, tissue and market pulp.
In the 1990's, the mill completed the conversion of its bleaching process from chlorine to
chlorine dioxide.

The production of pulp, paper, and paperboard involves several standard manufacturing
processes including raw material preparation, pulping, bleaching, and papermaking. Raw
material preparation consists of log washing, bark removal, and chipping operations.
Pulping is the operation of reducing a cellulosic raw material into a form suitable for
chemical conversion or for further processing into paper or paperboard. After pulping, the
unbleached pulp is brown or deeply colored because of the presence of lignin and resins,
or because of the inefficient washing of the spent cooking liquor from the pulp. In order
to remove these color bodies from the pulp and to produce a light colored or white
product, it is necessary to bleach to pulp. Once the pulps have been prepared from wood,
further mixing, blending, and additives are necessary to prepare a suitable “furnish” for
making most paper or board products.

2. Pulping Process

The Clearwater Mill operates two pulp-manufacturing processes. The chip pulp mill
processes wood chips in 12 batch digesters and produces the majority of the pulp. The
sawdust pulp mill produces pulp in continuous digesters. The wood chips and sawdust
from which pulp is made are obtained from the onsite sawmill and from outside
suppliers. In the early 1990’s a major rebuild of the Lewiston pulp mill’s fiber line took
place. A new recovery boiler was completed in 1987, and three older units were
dismantled. The chip fiber processing line was rebuilt in the 1990’s. In the course of the
project, most of the antiquated liquor recovery facilities were dismantled and the old
chlorine-based bleaching line for chip pulp was replaced with a chlorine dioxide and
oxygen based bleaching line.

The pulping process begins as the chips and sawdust are cooked in large vessels called
digesters. In the digesters, the chips and sawdust are processed with cooking liquor and
transformed into pulp fibers. The cooking liquor is composed of white liquor (sodium
hydroxide and sodium sulfide), weak black liquor, and anthraquinone (AQ).

At the sawdust pulp mill, the pulp moves from the continuous digesters to the blow tank,
then to the brownstock washers, and finally to the sawdust bleach plant. Conventional
countercurrent brownstock washing is used on both the chip and sawdust pulp mills to
reduce fresh water usage. After washing the brownstock is sent through the cleaning and
screening system. Finally the washed and cleaned sawdust pulp is sent to the decker,
which thickens it. The brownstock is then sent to storage until needed by the sawdust
bleach plant. The bleach plant removes remaining lignin and brightens the pulp. Sawdust
bleaching uses chlorine dioxide, caustic, oxygen and hydrogen peroxide in a three-stage
process. The first D1 stage uses chlorine dioxide, followed by an Eop stage (extraction
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with oxygen and peroxide) and a final D2 stage that uses chlorine dioxide. After the last
bleach stage, the pulp is washed with hot water

The chip batch digesters process the chips in batches rather than continuously like the
sawdust digester. Pulp moves from the digesters to the blow tank, to the brownstock
screening and washing system. Prior to the chip bleach plant the chip pulp is further
processed through an oxygen delignification system, which removes lignin from the pulp.
Removing lignin will decrease chemical application within the bleach plant, resulting in
cleaner effluent. At the chip bleach plant bleaching occurs in three stages, though the use
of chlorine dioxide, oxygen, caustic and peroxide. The first D1 stage uses chlorine
dioxide, followed by an Eop stage (extraction with oxygen and peroxide) and a final D2
stage that uses chlorine dioxide.

The majority of water used in the brownstock process is recovered and reused. The
process sewer receives gland/seal water from pumps and cooling water from heater
exchangers. In the event that process water from the pulp mills enters the sewer, the Best
Management Practices (BMP) Plan is implemented.

3. Paper Machines

Bleached pulp from the chip and sawdust bleach plants is stored until needed at the No. 1
and No. 2 paper machines. No. 1 machine, installed in 1950, is a one-ply machine. No. 2
machine, installed in 1955 and rebuilt in 1990, is a three-ply machine. Bleached pulp can
also be used at the tissue mill or dried for market pulp in the pulp dryer. At the stock prep
area of the paper machines, the pulp is combined with a large amount of water to form
stock slurry. The diluted stock is passed through a series of cleaners before it can be used
in the paper machines. Rejected material from the cleaning process is sent to the process
sewer. Furnish is the mixture of fiber, chemicals and diluted stock. Most of the water
from the furnish is removed at the wet end of the paper machines. In the first stage of the
wet end, the stock is discharged onto a moving mesh wire called a Fourdrinier. This
allows water drainage and sheet formation to begin. The press section of the machine
removes most of the remaining water by squeezing the sheet through heavy rubber rolls.
Steam-heated dryers remove the remaining moisture in the sheet. The final stages of
papermaking occur at the dry end, where starch and coatings are added to the sheet. The
reel then winds the sheet onto a spool to produce a parent reel.

White water is a general term for all water that has been removed from the sheet in the
papermaking process. Because the sheet begins as 99.5 percent water, there is an
abundance of white water for reuse. Each machine has a save-all system that recovers
fiber and chemicals from the white water. Clear white water is used as dilution and
shower water on the machines. White water that cannot be reused is sent to the process
sewer.

Tissue production uses a process similar to paperboard production. The mill has three

tissue machines. The first was installed in 1963 and rebuilt in 1994. The second and third
machines were in installed in 1979 and 1993.
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4, Recovery Operations

Weak black liquor recovered from the digesters and brownstock washers contains lignin
and chemicals from the pulping process. The weak black liquor is concentrated in
evaporators to heavy black liquor and burned in one of two recovery boilers. The
organics in the liquor are combusted to produce steam. The resulting chemicals are
recovered as smelt at the bottom of the furnace. The smelt is mixed with weak wash to
form green liquor. Lime is added to the green liquor to form white liquor, which is sent
back to the digesters completing the chemical recovery cycle. The lime mud (calcium
carbonate) obtained after settling the white liquor is dewatered on rotary vacuum filters
and processed in one of two lime kilns. Wastewater from the recovery operations
includes weak condensates from the evaporators and wastewater from the lime mud
filters.

5. Water Use and Wastewater Treatment Technologies

Operation of the processes conducted at the Mill requires the use of water. As shown in
Figure III-1, approximately 30 million gallons per day (mgd) of water is withdrawn from
the Clearwater River upstream of the Mill for use in the manufacturing process. Solids
are removed from the river water prior to use in the process, placed in drying beds, and
disposed of on-site as clean fill.

Wastewater from the site is channeled into three main lines. One line carries higher pH
wastewater from the recovery areas, tissue and paper machines and pulp mills. Because
this wastewater contains fiber, it is sent to a 230-foot diameter primary clarifier for solids
removal before entering the mix basin. A second line, which contains low pH water from
the bleach plants runs directly to the mix basin. A third, relativity low volume line, runs
from the sawmill area to the primary clarifier. The sawmill wastewater consists of non-
contact cooling water, cleanup water and storm water. Wastewater enters the mix basin
after primary clarification, is mixed with the lower pH bleach plant effluent and pumped
to the aerated stabilization basin (ASB), or secondary treatment aeration pond, for
biological treatment. Foul condensates from the evaporators and digesters are collected
and routed directly to the aerated stabilization basin for treatment.

The 102-acre ASB has a residence time of approximately eight days. This secondary
treatment system was constructed in the early 1970’s. The objective of biological
treatment is to remove organic compounds from wastewater through the growth of
microorganisms, principally bacteria. Biological treatment systems maintain an inventory
of biological solids within the process. It is desirable to produce floc-forming bacteria
within the treatment process. Such bacteria adhere to each other due to the presence of a
polysaccharide film that develops on the exterior cell wall. The floc-forming bacteria will
settle out in the quiescent area of the basin prior to the discharge point. Biological solids
that do not settle are discharged to the receiving water and measured as total suspended
solids (TSS).

6. Stormwater Management

The majority of the mill site drains into the process sewer or into the tail-race of the levy.
Average rainfall is about 12" per year, so the volume of stormwater is minimal. One
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small area along a haul road on the eastern side of the Clearwater Mill property has the
potential to drain into the adjoining wetland. Samples are taken at this location during
rainfall events. Because of this drainage area, the site is required to have a SWPPP
(Storm Water Pollution Prevention Plan) and is inspected regularly. Clearwater is
considering modifying this to prevent roadside drainage into the wetland.

Certain peripheral areas of the site along the Clearwater River are graded and bermed
such that any runoff cannot reach the river. Other peripheral areas that do have the
potential for runoff into the river are kept free from industrial activity. These areas are
also inspected regularly.

E.  Outfall Description

1. Physical Description of Outfall 001

Effluent discharges through outfall 001 to the Snake River at its confluence with the
Clearwater River, near the head of Lower Granite Pool. The discharge is at latitude 46°
25'31" N, and longitude 117° 02' 15" W (approximately river mile 140). In addition to
outfall 001, the facility also discharges via a seep from the surface impoundments on the
property to the Clearwater River.

The effluent is released through outfall 001 from a diffuser pipe 400 feet long at a water
depth of approximately 30 feet. The diffuser is in waters of the state of Idaho and
upstream of the Idaho-Washington state line by 191 meters.

The diffuser consists of 80 individual ports spaced 5 feet apart rising from a common,
buried 48-inch outfall pipe. Each riser pipe is angled 30 degrees from horizontal with the
exit port about 1.5 feet above the river bottom. Each riser pipe is 3 inches in diameter.
Only 72 of the ports are currently operating. Figure III-2 shows the location of the
diffuser at the confluence of the Snake and Clearwater Rivers. Figure I1I-3 shows a more
detailed view of the diffuser ports.

The discharge diffuser enhances mixing of discharged effluent in two major ways. First,
by discharging effluent from numerous ports along the length of the diffuser, the effluent
is spread out across a portion of the river rather than concentrated at a single point as
occurs with a pipe outfall. In this way, the effluent encounters more of the river’s flow
and 1s more completely mixed into the full flow of the river. Second, there is considerable
mixing created by hydrodynamic turbulence at each discharge port. The effluent
discharges from each port at a velocity that is higher than the river velocity. This “jet” of
effluent mixes with the ambient water, a process known as turbulent mixing, and also
draws ambient water into the jet, a process known as entrainment (Jirka and Harleman,
1973). The effluent and entrained water completely mix within the jet, and thus the
effluent is rapidly diluted.
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Figure III- 2. Location of the diffuser for Outfall 001 at the confluence of the Snake and Clearwater Rivers

Figure III-3. Detailed View of Outfall 001 Diffuser Port
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The site of the mixing induced by the diffuser is at the discharge ports, near the bottom of
the river. EPA used the CORMIX model to compute the dilution factor. Although a zone
of initial dilution providing a dilution factor of 14.9:1 does not meet the length scale
criterion from Section 4.3.3 of the TSD (technical support document), it does meet the
criteria of being less than five times the local water depth in any horizontal direction and
being less than 10% of the extent of the chronic mixing zone. Furthermore, the plume
travel time is only 20.5 seconds, which is much less than the 15 minute recommendation
in Section 2.2.2 of the TSD. Therefore, the EPA believes that a zone of initial dilution
providing a dilution factor of 14.9:1 would prevent lethality to aquatic life passing
through the mixing zone, even though it would not meet the length scale criterion
(USEPA 2016).

2. Seepage to Groundwater from the Secondary Treatment Aeration
Pond (ASB)

Prior to discharge through Outfall 001, the water is stored and treated in the 102-acre
Aerated Stabilization Basin (ASB) located on the eastern side of the facility. Several
investigations have been performed to assess seepage from the ASB. Seepage rates have
been used to assess loading rates to the shallow groundwater and leakage to the
Clearwater River for NPDES permit compliance. A brief summary of ASB construction,
environmental conditions, and factors that influence seepage quantities is presented
below along with a review of seepage estimates and water quality studies related to ASB
seepage.

The ASB occupies the eastern portion of an old log pond that was drained just prior to
ASB construction in 1973. Construction of the ASB approximately coincided with
removal of a 1928 era dam and construction of the East Lewiston Levee and Lower
Granite Dam by the U.S. Army Corps of Engineers (USACE). The left abutment of the
1928 dam was located in the north-central portion of the existing ASB dike. The ASB
dikes were constructed from July to September 1973. Except where noted below, the
dikes were not keyed into bedrock. Compacted fill was used to construct the dikes, which
are composed of fine, sandy silt borrowed from the South Hill area. A construction
summary (Dames & Moore, 1991) indicates that a 1-foot layer of “compacted silt and
rock” was placed on the ASB bottom to meet the seepage design criteria of less than 0.25
inches/day. However, a record of how this criterion was established was not included in
the report. Based on drawings, the inside slope of the dike structure is 3 feet horizontal to
1 foot vertical. The design high water level was given by Jacob’s Engineering (1973) as
775 feet elevation. Whereas the mean and nominal low water levels were given as 767.5
and 760 feet elevation, respectively and the average storage volume was 500 million
gallons at the mean water level.

In 1974, a cut-off trench extending down to basalt bedrock was added along the central
portion of the northern dike to control seepage. Seepage was observed along the eastern
portion of the ASB and a pumping return system was installed in this area. Seepage was
also observed along the Clearwater River at two locations and east of the ASB along the
pre-existing inlet channel to the former log pond, which is located south of the
greenhouses.
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Seepage flow from the ASB is predominantly vertical downwards through the constructed
bottom and the underlying finer grained native materials. Horizontal flow occurs in the coarse
grained alluvium and is generally to the north-northwest to east-northeast where groundwater
discharges to the Clearwater River. Groundwater flow from the western ASB boundary flows
to the northwest and ultimately discharges to the Corps Pond (groundwater sink). Seepage to
the groundwater is unlikely along the southern section of the ASB where groundwater levels
are higher. Because water levels in the ASB fluctuate and seasonal variations in groundwater
occur, the seepage rate varies over time.

The estimated ASB seepage rate by Dames & Moore (1991) ranged between 0.3 and 9
mgd and flow from the aquifer to the river between 0.03 and 0.9 mgd. The report
concluded a reasonable estimate for the rate of vertical flow out of the ASB is
approximately 0.45 mgd. Based on the requirements of the 2005 NPDES permit,
Clearwater Paper Corporation conducted groundwater monitoring during 2005 and 2006
(JUB Engineers 2006, 2007). The objectives of the 2005-2006 Groundwater Monitoring
Program were as follows:

Monitor the parameters specified in the NPDES permit Section 1.G., Table
6 at designated sites on a quarterly basis.
Prepare an annual report presenting the results of the monitoring program.

During the monitoring events, water quality samples were collected from eight sample
sites as designated in the 2005 NPDES permit including:

MW-1 (Southern levee of ASB Pond)

MW-2 (Toe of North levee of ASB Pond)

MW-2D (Toe of North levee of ASB Pond)

MW-3 (Toe of Northwest levee of ASB Pond)
MW-3D (Toe of Northwest levee of ASB Pond)
MW-5 (Toe of CPD landfill)

MW-10 (Near Toe of Northeast levee of ASB Pond)
MW-12 (Near Building West of ASB Pond)

Results of the 2005 and 2006 Groundwater Monitoring Program are summarized in Table
I11-1 (JUB Engineers, 2006; 2007). The 2", 3™, and 4™ quarters of 2005 and all quarters
in 2006 were sampled for the required parameters. Results of the sampling indicated
non-detects for all quarters in 2005 and 2006 for:

1,2,3,4,6,7,8-HpCDD

1,2,3,4,6,7,8-HpCDF

1,2,3,4,7,8-HxCDF

Chloroforms (not measured in 2™ quarter 2005)
OCDD

Total HpCDD

Total HpCDF
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Total HxCDD
Total HxCDF

Therefore, the surface water of the Clearwater River is unaffected by seepage of
groundwater with respect to these parameters. Other parameters monitored include field
measured values of temperature, pH, conductivity, dissolved oxygen, oxygen reductive
potential, and ferrous iron (Table III-1). Conventional parameters monitored include
dioxins/furans, BODS, total suspended solids, ammonia, nitrate-nitrite, adsorbable
oxygen halogens, total phosphorous, and chloroform.
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Table I11-1. Results of Groundwater Samples from ASB Area

Parameter

1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDF

1,2,3,4,7,8-HxCDF
Ammonia

AOX

BOD

Chloroforms
Conductivity
Dissolved Oxy gen
Iron, ferrous
Nitrate-Nitrite
OCDD

ORP

pH

Phosphorous, total
Temperature

Total HpCDD
Total HpCDF
Total HxXCDD
Total HXCDF

TSS

Units

pgL
pgl
pgL
mg/L
ug/L
mg/L
uglL
pmhos
mg/L
mg/L
mg/L
pgL
mV
S.U.
mg/L
°C
pgl
pgL
pgL
pgL
mg/L

Table I1I-1. Continued

Parameter

Units

1,2,3,4,6,7,8-HpCDD pg/L

1,2,3,4,6,7,8-HpCDF

1,2,3,4,7,8-HxCDF
Ammonia

AOX

BOD

Chloroforms
Conductivity
Dissolved Oxy gen
Iron, ferrous
Nitrate-Nitrite
OCDD

ORP

pH

Phosphorous, total
Temperature

Total HpCDD
Total HpCDF
Total HXCDD
Total HXCDF

TSS

pgL
pgL
mg/L
ug/L
mg/L
ug/L
pmhos
mg/L
mg/L
mg/L
pgL
mV
S.U.
mg/L
°C
pgL
pgL
pgL
pgL
mg/L

2005 - Quarter

2nd
ND
ND
ND
18.5
1280
12
NM
3586
2.98
NM
ND
ND
NM
6.56
2.94
21.84
ND
ND
ND
ND
236

3rd
ND
ND
ND
1.08
ND
ND
ND
NM
NM
NM
0.026
ND
NM
NM
0.2
NM
ND
ND
ND
ND
154

4th
ND
ND
ND
1.65
ND
ND
ND
1382
4.47
NM
0.029
ND
NM
7.13
0.09
16.085
ND
ND
ND
ND
ND

2005 - Quarter

2nd
ND
ND
ND
3.9
665

ND
1915
0.9
NM
0.16
ND
NM
6.41
0.88
18.26
ND
ND
ND
ND
71

3rd
ND
ND
ND
4,06
641
35
ND
NM
NM
NM
0.22
ND
NM
6.49
0.96
NM
ND
ND
ND
ND
82

4th
ND
ND
ND
3.7
584
ND
ND
1858
6.09
NM
0.12
ND
NM
6.73
0.86
14.745
ND
ND
ND
ND
117

Groundwater Monitoring Wells
MW-1

1st
ND
ND
ND
3.28
25
ND
ND
1432
4.79
4.4
ND
ND
-30.75
7.21
0.22
17.53
ND
ND
ND
ND
66

Groundwater Monitoring Wells
MW-3D

Ist
ND
ND
ND
3.71
487
2
ND
1833
6.52
4
ND
ND
-27.75
6.99
0.86
16.11
ND
ND
ND
ND
147

2006 - Quarter

2nd
ND
ND
ND
4.4
18
ND
ND
1293
3.45
NM
0.05
ND
-56.75
6.62
0.25
18.51
ND
ND
ND
ND
59

2006 - Quarter

2nd
ND
ND
ND
3.8
585
ND
ND
1599
3.91
3.6
0.13
ND
-70.5
6.08
0.84
17.29
ND
ND
ND
ND
145

3rd
ND
ND
ND
3.03
14
ND
ND
1202
2.14
2.6
0.4
ND
-173.95
6.85
0.22
18.17
ND
ND
ND
ND
73

3rd
ND
ND
ND
3.93
800
ND
ND
1684
1.08
6.2
0.12
ND
-156.65
6.75
0.86
16.9
ND
ND
ND
ND
149

4th
ND
ND
ND
2.46
12
ND
ND
1383
3.66
3
0.03
ND
-102.95
6.97
0.24
17.88
ND
ND
ND
ND
109

4th
ND
ND
ND
3.93
744
4
ND
2011
5.94
NM
0.15
ND
-110.95
6.54
0.84
16.78
ND
ND
ND
ND
164
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2005 - Quarter

2nd
ND
ND
ND
0.45
254
ND
ND
1307
2.78
NM
0.58
ND
NM
6.71
0.15
19.07
ND
ND
ND
ND
ND

2005
2nd
ND
ND
ND
13.5
612
256
ND
10130
1.32
NM
0.25
ND
NM
9.44
5.7
21.54

ND
ND
ND
ND

3rd 4th
ND ND
ND ND
ND ND
0.99 1.08
375 327
2.1 ND
ND ND
NM 1407
NM 5.46
NM NM
0.03 0.295
ND ND
NM NM
6.93 7.48
0.68 0.19
NM 13.48
ND ND
ND ND
ND ND
ND ND
20 ND
- Quarter
3rd 4th
ND ND
ND ND
ND ND
13.8 9.7
677 721
471 326
ND ND
NM 2165
NM NM
NM NM
ND 0.53
ND ND
NM NM
10.04 9.74
9.7 6.5
NM 17.65
ND ND
ND ND
ND ND
ND ND
15 67

Preliminary Draft. March 2017.

MW-2

1st
ND
ND
ND
0.64
119

ND
1174
5.25

9.2
ND
36.35
1777
0.21
9.81
ND
ND
ND
ND
ND

MW-5

1st
ND
ND
ND
17.3
569
416
ND
2478
1.52
0
0.05
ND
-217.35
8.52
4.9
19.32
ND
ND
ND
ND
51

2006 - Quarter

2nd
ND
ND
ND
0.84
369
ND
ND
1319
2.02
0
3.46
ND
67.50
6.84
0.21
17.4
ND
ND
ND
ND
ND

3rd
ND
ND
ND
1.52
487
1
ND
1614
1.41
3.4
0.01
ND
-113.65
7.09
0.53
21.94
ND
ND
ND
ND
12

2006 - Quarter

2nd 3rd
ND ND
ND ND
ND ND
8.1 15.7
526 764
157 265
ND ND
5195 11555
434 0.66
0.3 0
0.08 0.1
ND ND
-378.45 -436
9.57 9.84
5.9 8.8
19.01 21.92
ND ND
ND ND
ND ND
ND ND
9 14
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4th
ND
ND
ND
2.16
622
1
ND
1738
5.47
4
0.08
ND
-127.55
6.93
1.39
19.35
ND
ND
ND
ND
58

4th
ND
ND
ND
12.4
882
1
ND
14476
2.61
0
0.01
ND
-383.85
9.86
22.4
19.54
ND
ND
ND
ND
18

h|

2005 - Quarter

2nd
ND
ND
ND
3.04
981
19
ND
1940
0.86
NM
0.11
ND
NM
5.95
0.84
17.91
ND
ND
ND
ND
42

2005
2nd
ND
ND
ND
1.82
811
14
ND
1984
2.49
NM
0.1
ND
NM
6.88
0.53
22.42
ND
ND
ND
ND
34

3rd 4th
ND ND
ND ND
ND ND
2.81 2.7
873 892
1.6 ND
ND ND
NM 1862
NM 4.66
NM NM
0.11 0.034
ND ND
NM NM
6.58 6.8
0.82 0.61
NM 16.33
ND ND
ND ND
ND ND
ND ND
73 72
- Quarter
3rd 4th
ND ND
ND ND
ND ND
8.04 8
779 820
12 ND
ND ND
NM 1952
NM 3.89
NM NM
0.06 0.042
ND ND
NM NM
6.77 7.04
0.45 0.4
NM 20.13
ND ND
ND ND
ND ND
ND ND
40 43

2006 - Quarter

3rd
ND
ND
ND
3.35
875
ND
ND
1542
0.88
5
0.06
ND
-140.6
6.67
0.76
18.04
ND
ND
ND
ND
76

2006 - Quarter

MW-2D
1st 2nd
ND ND
ND ND
ND ND
3.14 3.22
857 911
2 ND
ND ND
1865 1208
6.84 2.69
3 2.8
ND 0.11
ND ND
-18.15 -46
7.01 5.94
1.2 0.71
14.7 15.96
ND ND
ND ND
ND ND
ND ND
92 71
MW-10
1st 2nd
ND ND
ND ND
ND ND
8.6 8.79
807 834
1 ND
ND ND
1918 1468
6.34 2.82
3.6 3.1
ND 0.02
ND ND
-17.65 -73.05
7.02 6.64
0.45 0.46
19.92  21.49
ND ND
ND ND
ND ND
ND ND
40 41

3rd
ND
ND
ND
8.62
391
ND
ND
870
0.89
5
0.05
ND
-90.05
6.54
0.45
23.57
ND
ND
ND
ND
43

4th
ND
ND
ND
3.23
875
2
ND
1853
5.58
3
0.07
ND
-92.15
6.66
0.6
18.5
ND
ND
ND
ND
71

4th
ND
ND
ND
8.23
748
ND
ND
1911
6.74
3.5
0.04
ND
-100.55
6.81
0.49
21.64
ND
ND
ND
ND
47

2005 - Quarter

2nd
ND
ND
ND
4.46
781

ND
2064
2.45
NM
0.22
ND
NM
6.28
0.91
17.99
ND
ND
ND
ND
40

3rd
ND
ND
ND
4.08
706
3.8
ND
NM
NM
NM
0.23
ND
NM
6.45
0.9
NM
ND
ND
ND
ND
135

4th
ND
ND
ND
3.7
847

ND
2054
5.71

NM
0.12

ND

NM
6.67
0.79
15.25

ND

ND

ND

ND

140

2005 - Quarter

2nd
ND
ND
ND
9.8
112
ND
ND
495
2.01
NM
0.09
ND
NM
7.3
0.46
15.66
ND
ND
ND
ND
ND

3rd
ND
ND
ND
1.72
96.5
1.1
ND
NM
NM
NM
0.019
ND
NM
7.59
0.55
NM
ND
ND
ND
ND
ND

4th
ND
ND
ND
15
83
ND
ND
466
4.53
NM
0.009
ND
NM
7.52
0.56
13.58
ND
ND
ND
ND
ND

MW-3

1st
ND
ND
ND
4.19
629
15
ND
1889
6.09
4.2
ND
ND
-32.55
7.04
0.88
16.12
ND
ND
ND
ND
153

MW-12

1st
ND
ND
ND
1.94
64
3
ND
767
1.29
1
0.05
ND
-195.4
9.38
0.58
15.47
ND
ND
ND
ND
ND

2006 - Quarter

2nd
ND
ND
ND
4.28
696
ND
ND
1656
3.39

0.13
ND
-68.9

0.93
16.86
ND
ND
ND
ND
164

3rd
ND
ND
ND
4.26
874
ND
ND
1778
2.16
4.6
0.13
ND
-171.65
6.59
0.85
16.8
ND
ND
ND
ND
155

2006 - Quarter

2nd
ND
ND
ND
1.96
69
2
ND
411
1.11
1.2
0.01
ND
-137.6
7.61
0.56
17.46
ND
ND
ND
ND
ND

3rd
ND
ND
ND
1.82
50
1
ND
428
2.14
1
0.05
ND
-107.5
7.45
0.48
14.78
ND
ND
ND
ND
ND

4th
ND
ND
ND
4.55
679
3
ND
2105
4.83
3.2
0.18
ND
-107.25
6.53
0.93
16.66
ND
ND
ND
ND
184

4th
ND
ND
ND
1.59
37
620
ND
574
2.09
1
0.01
ND
-144.85
7.72
0.49
14.58
ND
ND
ND
ND
ND
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3. Wastewater Characterization

Clearwater monitors certain effluent parameters to comply with monitoring requirements
specified in the permit under which the Mill currently discharges. Table III-2 summarizes
the range and average concentrations of parameters monitored in effluent from 2005 —
2016 including the 2007 High Volume sampling (Anchor, 2008) required under the 2005
permit and the 2009 permit application data.

Table I1I-2. Summary of Outfall 001 Discharge Composition (2005 — 2016 DMR; 2007
High Volume Sampling; 2009 Permit Application)

Range of
Parameter Units Concentrations ! Average Concentration 27

low mgd 298— 37.7 29.8

H s.U. 6.1- 85 ND
Color C.U. 750 - 750 750
Temperature (winter: Oct-Jun) °C 239—- 28.7 23.9
Temperature (summer: Jul-Sep) °C 26.8— 29.0 26.8
|Biochemical Oxygen Demand (BOD) mg/L 25.0- 40.0 25.0
Chemical Oxygen Demand (COD) mg/L 428.6 - 531 428.6
Total Organic Carbon (TOC) mg/L Note 2 ND
Total Suspended Solids (TSS) mg/L 38.2-89.4 38.2
[Fecal Coliform Bacteria MPN/100 mL 30 -30 30
1,2,3,4,6,7,8,9-0CDD pg/L 0.0461 ~ 0.0461 ND
1,2,3,4,6,7,8,9-OCDF pg/L 0.0101 ~ 0.0101 ND
1,2,3,4,6,7,8-HpCDD pg/L 0.0153 ~ 0.0153 ND
1,2,3,4,6,7,8-HpCDF pg/L 0.00625 ~ 0.00625 ND
1,2,3,4,7,8,9-HpCDF pg/L 0.00242 ~ 0.00242 ND
1,2,3,4,7,8-HxCDD pg/L 0.0039 ~ 0.0039 ND
1,2,3,4,7,8-HxCDF pg/L 0.00129 ~ 0.00129 ND
1,2,3,6,7,8-HxCDD pg/L 0.00625 ~ 0.00625 ND
1,2,3,6,7,8-HxCDF pg/L 0.00127 ~ 0.00127 ND
1,2,3,7,8,9-HxCDD pg/L 0.00625 ~ 0.00625 ND
1,2,3,7,8,9-HxCDF pg/L 0.00158 ~ 0.00158 ND
1,2,3,7,8-PeCDD pg/L 0.00294 ~ 0.00294 ND
1,2,3,7,8-PeCDF pg/L 0.00625 ~ 0.00625 ND
12-Chlorodehydroabietic Acid ng/L 20 -20 ND
14-Chlorodehydroabietic Acid ng/L 20-20 ND
2,3,4,6,7,8-HxCDF pg/L 0.00138 - 0.00138 ND
2,3,4,6-Tetrachlorophenol ng/L 0.005 - 0.005 ND
2,3,4,7,8-PeCDF pg/L 0.00625 - 0.00625 ND

pg/L

2,3,7,8-TCDD 0.0037 - 675 2.61
2,3,7,8-TCDF pg/L 0.0161 15.1 2.67

I11-14




Biological Evaluation of the Clearwater Corporation Pulp and Paper Mill in Lewiston, Idaho
Preliminary Draft. March 2017.

Table III-2. Summary of Outfall 001 Discharge Composition (2005 — 2016 DMR; 2007
High Volume Sampling; 2009 Permit Application)

II-15

Range of
Parameter Units Concentrations ! Average Concentration 2
2,4,5-Trichlorophenol ng/L 0.005 - 0.32 0.32
2,4,6-Trichlorophenol ng/L 0.15 - 0.15 ND
3,4,5-Trichlorocatechol ng/L 0.01 - 0.01 ND
3,4,5-Trichloroguaiacol ng/L 0.016 - 0.016 ND
3,4,6-Trichlorocatechol ng/L 0.01 - 0.01 ND
3,4,6-Trichloroguaiacol ng/L 0.093 - 0.093 ND
4,5,6-Trichloroguaiacol ng/L 0.093 - 0.093 ND
9,10-Dichlorostearic Acid ng/L 20-20 ND
IAbietic Acid ng/L 20 -20 ND
IAluminum, Total ng/L 368 - 368 368
lAmmonia as Nitrogen mg/L 2.15-2.15 1.12
lAntimony, Total ng/L 0.1 -0.1 0.1
|Arsenic, Total ng/L 1.6 - 1.6 1.6
arium, Total ng/L 263 -263 263
romide, Total mg/L 1.17 - 1.17 1.17
oron, Total ng/L 26 -26 26
Chloroform ng/L 1.0-1.0 1.0
Chromium, Total ng/L 11.8 -11.8 11.8
Cobalt, Total ng/L 1-1 1
Copper, Total ng/L 25-25 2.5
ehydroabietic Acid ng/L 13-13 ND
ichlorodehydroabietic Acid ng/L 20 -20 ND
alides, Adsorbable Organic (AOX) ng/L 3.3-7200 2258
[ron, Total ng/L 342 -342 342
[sopimaric Acid ng/L 20-20 ND
ead, Total ng/L 0.62 - 0.62 0.62
inoleic Acid ng/L 59 - 59 59
agnesium ng/L 4290 - 4290 4290
anganese ng/L 296 - 296 296
ercury, Total ng/L 0.1-0.1 ND
olybdenum, Total ng/L 31 -3.1 3.1
ickel, Total ng/L 3.6 -3.6 3.6
itrate-Nitrite mg/L 0.018 -0.060 0.018
Oleic Acid/Linolenic Acid ng/L 23-23 ND
entachlorophenol (PCP) ng/L 0.01 - 0.01 ND
henols, Total mg/L 0.097 -0.097 0.097
hosphorus mg/L 0.649 - 0.649 0.649
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Table III-2. Summary of Outfall 001 Discharge Composition (2005 — 2016 DMR; 2007
High Volume Sampling; 2009 Permit Application)

2. ND: Not Detected.

1. Numbers in bold are equal to Detection Limits.

Range of
Parameter Units Concentrations ! Average Concentration 2

[Pimaric Acid ng/L 20-20 ND
Selenium, Total ng/L 50 - 50 ND
Sulfate mg/L 208 - 208 208
Surfactants mg/L Note 2 ND
Tetrachlorocatechol ng/L 0.01 - 0.01 ND
Tetrachloroguaiacol ng/L 0.11 - 0.11 ND
Thallium, Total ng/L 0.19 -0.19 0.19
Titanium ng/L 53-53 53
Total Organic Nitrogen (TON) mg/L 4.6-4.6 4.6
Trichlorosyringol ng/L 0.005 - 0.005 ND
'Whole Effluent Toxicity (WET) TU. 1-10 -
Zinc, Total ng/L 144 - 144 14.4
[Notes:

3. In calculating the average concentration, the detection limit is used to represent the concentration in samples in
which the parameter is not detected, to account for the uncertainty that the actual concentration in that sample
could range from zero to the detection limit.

F. Permit Limits

NPDES permits include both technology-based (ELGs) and water quality-based permit
limits. Technology-based limits are based on section 301(b)(1)(A) and 301(b)(2) of the
CWA and are designed to assure that all industries throughout the country install a
baseline level of treatment for their wastewaters. Water quality-based limitations are
based on section 301(b)(1)(C) of the CWA and are intended to ensure that effluent from
facilities do not adversely affect the designated uses of the water bodies into which they
discharge. The implementing regulations at 40 CFR 122.44(d) require that permits
contain limits for all pollutants or parameters which “are or may be discharged at a level
which will cause, have the reasonable potential to cause, or contribute to an excursion
above any state water quality standard, including state narrative criteria for water

quality.”

Section 301(b)(2) of the Clean Water Act requires technology-based controls on
effluents. This section of the Clean Water Act requires that, by March 31, 1989, all
permits contain effluent limitations which: (1) control toxic pollutants and
nonconventional pollutants through the use of “best available technology economically
achievable” (BAT), and (2) represent “best conventional pollutant control technology”
(BCT) for conventional pollutants (i.e., BODs, TSS, and pH). In no case may BCT or
BAT be less stringent than “best practicable control technology currently available”
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(BPT), which is a minimum level of control required by section 301(b)(1)(A) the Clean
Water Act.

On April 15, 1998, EPA published revised effluent guidelines for the pulp and paper
industry in the Federal Register (98 FR 18503). These guidelines, known as the “Cluster
Rule,” replace the guidelines that were used to calculate the technology-based limitations
in Potlatch’s 1992 permit. They can be found in the Code of Federal Regulations (CFR)
at 40 CFR Part 430. The Cluster Rule established revised subcategories for the pulp and
paper industry. As a result of the Cluster Rule, Potlatch is regulated under Subpart B
(Bleached Papergrade Kraft and Soda) and Subpart L (Tissue, Filter, Non-Woven, and
Paperboard from Purchased Pulp).

On January 26, 1981, EPA published final effluent guidelines for the Timber Products
Processing Point Source Category (46 FR 8285). These guidelines provide technology-
based effluent limitations that apply to the wood products operations at the mill. The
guidelines can be found at 40 CFR 129. Within these guidelines, Subpart A (Barking),
Subpart K (Sawmills and Planing Mills), and Subpart L (Finishing) apply to the
discharge.

For this industrial category, the ELGs are based on the following model process and
treatment technologies:

» Conventional pulping followed by complete substitution of chlorine dioxide for
elemental chlorine

* Adequate chip thickness control

* Closed brown stock pulp screen room operation (i.e., screening filtrates are
returned to the recovery cycle)

» Effective brown stock washing (i.e., washing that achieves a soda loss of less than
or equal to 10 kg Na>SOy4 per air dried metric ton (ADMT) of pulp (equivalent to
99% recovery of pulping chemicals from the pulp); use of TCDD- and TCDF-
precursor-free defoamers (water-based defoamers or defoamers made with
precursor-free oils)

* Elimination of hypochlorite (i.e., replacing hypochlorite with equivalent
bleaching power, such as adding peroxide and/or oxygen to the first extraction
stage and/or additional chlorine dioxide in final brightening stages)

» Use of strategies to minimize kappa factor and TCDD- and TCDF-precursors in
brown stock pulp

* High-sheer mixing to ensure adequate mixing of pulp and bleaching chemicals;
oxygen and peroxide enhanced extraction, which allows mills to eliminate
hypochlorite and/or use a lower kappa factor in the first bleaching stage

+ Efficient biological wastewater treatment, removing 90% or more of influent five-
day biochemical oxygen demand (BODj5).

The proposed final NPDES (2017) permit for the Clearwater Mill includes technology-
based effluent limits for the following parameters:
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Biochemical oxygen demand (BOD) during December through May
Total suspended solids (TSS)

Upper-end pH range

Adsorbable organic halides (AOX).

In addition to the technology-based effluent limits, the proposed final permit specifies
technology-based limitations for the following parameters in internal fiber lines (i.e.,
effluent from bleaching lines) that are the only source of these chlorinated organic
pollutants:

Chloroform
2,3,7,8-TCDF
2,3,7,8-TCDD
Trichlorosyringol
3,4,5-trichlorocatechol
3,4,6-trichlorocatechol
3.,4,5-trichloroguaiacol
3,4,6-trichloroguaiacol
4,5,6-trichloroguaiacol
2,4,5-trichlorophenol
2,4,6-trichlorophenol
Tetrachlorocatechol
Tetrachloroguaiacol
2,3.,4,6-tetrachlorophenol
Pentachlorophenol.

Section 304(h) of the Clean Water Act (CWA) requires the EPA Administrator to
promulgate guidelines establishing test procedures for the analysis of pollutants. The
EPA's approval of analytical methods is authorized under section 304(h) of the CWA, as
well as the general rulemaking authority in section 501(a) of the Act. The EPA uses these
test procedures to support the development of effluent limitations guidelines, to establish
compliance with NPDES permits, for implementation of pretreatment standards, and for
section 401 certifications. The section 304(h) test procedures (analytical methods) are
specified in part 136 of title 40 of the Code of Federal Regulations (40 CFR Part 136).
All methods specified in the permit are published in 40 CFR Part 136. All of these
methods have been validated by the EPA, published in the federal register for public
comment, approved by the EPA and incorporated, by rulemaking, into the Code of
Federal Regulations.

For many of the above listed pollutants, EPA has established ELGs that are expressed as
less than the Minimum Level (<ML) of prescribed methods approved by EPA (see
footnotes in Table III-4). The Clearwater Mill is required to demonstrate compliance with
those limitations and standards using EPA’s Methods and ML values specified in the
regulations.
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The ML specified for each method is the lowest level at which laboratories calibrate their
equipment. To do this, laboratories use standards (i.e., samples at several known
concentrations). Calibration is necessary because laboratory equipment does not measure
concentration directly; but generates signals or responses from analytical instruments that
must be converted to concentration values. The calibration process establishes a
relationship between the signals and the known concentration values of the standards.
This relationship is then used to convert signals from the instruments for samples with
unknown concentrations. In the calibration process, one of the standards will have a
concentration value at the ML for the pollutant analyzed. Because the ML is the lowest
level for which laboratories calibrate their equipment, measurements below the ML are to
be reported as <ML.

The EPA’s minimum level (ML) can be compared to the American Chemical Society’s
Limit of Quantitation (LOQ). The EPA’s Office of Science and Technology currently
uses the method detection limit (MDL) multiplied by a factor of 3.18 to calculate the ML.
The EPA’s rational for selecting a factor or 3.18 is based on the following:
The MDL is defined as the “minimum concentration of a substance that can be
measured and reported with 99% confidence that the analyte concentration is
greater than zero as determined by a specific laboratory methods. The MDL is
equal to 3.14 times the standard deviation of seven replicate measurements.
MDL = 3.14 x standard deviation
OR
standard deviation = MDL + { 3.14 }
The American Chemical Society has defined the LOQ as the level at which a
sample can be reasonably measured at 10 standard deviations above the average
blank measurement using graphical and statistical techniques.
ML = LOQ = 10 x standard deviation
OR
standard deviation=LOQ+ { 10 } =ML + { 10 }
Since the MDL is equal to 3.14 standard deviations about the replicate

measurements, dividing this into 10 provides a multiplier of 3.18 between the
MDL and ML.

{MDL}+{3.14}={ML}+{10}

OR
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ML={10} + {3.14} % MDL = 3.18 x MDL

For non-metals, the ML is rounded to the nearest multiple of 1, 2, 5, 10, 20, and 50.
When a method does not express an explicit MDL, the ML is set as the low end,
sensitivity, estimated detection limit, etc. listed in the method.

The MDL concept origin is an article published in the peer-reviewed scientific literature
in 1981 (Environmental Science and Technology 15 1426-1435). The MDL procedure
has been used in the EPA’s various environmental programs since it was published at 40
CFR Part 136, Appendix B in 1984. Application of the MDL procedure to particular
methods has been subject to peer review and public comment with every MDL that the
EPA publishes in nearly every chemical-specific method proposed in the Federal Register
since 1984. The MDL procedure is accepted and used by nearly all organizations making
environmental measurements. No other detection or quantitation limit procedure or
concept has achieved this level of acceptance and use.

Often, laboratories report values less than ML as “not detected” or “<ML.” In some
cases, however, the laboratories quantify these values. For example, even though the ML
for an approved analytical method is 10 ppq for a particular pollutant, a laboratory might
report a measurement of 4 ppq. These are two situations where a laboratory might report
such a value. In the first situation, the laboratory could have used the method specified
but referred to the measurement as “detected” although it was <ML. The second situation
could occur in the future as analytical methods become more sensitive than the specified
analytical method, allowing laboratories to reliably measure values less than today’s
MLs. Such measurements would demonstrate compliance with the <ML limitations
codified in the ELGs, because these measurements are less than the ML defined in Part
430 for Subparts B and E. The Mill cannot demonstrate compliance using an analytical
method with an ML above that of the designated method.

In addition to the ELGs, EPA evaluated the discharge to determine compliance with
Section 301(b)(1)(C) of the Clean Water Act. To determine whether water quality based-
limits for a particular discharge are needed, EPA follows guidance in its Technical
Support Document for Water Quality-based Toxics Control (TSD; USEPA 1991). EPA
evaluated the Outfall 001 discharge to determine if “reasonable potential” exists. Effluent
limits were developed for those pollutants where there was “reasonable potential” to
exceed the criteria established to protect the designated uses of the receiving water.
Parameters for which water quality-based effluent limitations are specified in the
proposed final permit are:

BOD during June through November
Temperature

Low-end pH range

2,3,7,8-TCDD.

Effluent limits are not needed for those parameters that did not exhibit “reasonable
potential.” Monitoring was included in the proposed final permit for those parameters

I11-20



Biological Evaluation of the Clearwater Corporation Pulp and Paper Mill in Lewiston, Idaho
Preliminary Draft. March 2017.

where there was not enough data to determine the need for effluent limits. A description
of the reasonable potential evaluation for the proposed final permit is included in
Appendix B. The BE evaluates the potential for chemical and physical characteristics of
the effluent to affect listed species. The parameters evaluated in the BE were from the
following categories:

Parameters with effluent limitations in the proposed 2017 final permit
Parameters with no effluent limitation, but monitoring is required in the proposed
2017 final permit

In developing WQBELSs, EPA converts the criteria into limitations using the procedures
in the TSD (USEPA, 1991). Factors that influence the development of effluent limits
include: effluent flow, receiving water critical low flows, effluent variability, and water
quality upstream of the discharge. Reasonable worst-case estimates of each of these
factors were used to develop the effluent limits to ensure that they are protective of the
aquatic organisms using the water quality criteria under critical conditions as a measure
of the protectiveness. Each of these factors is discussed in detail in Appendix B.

The receiving water body’s ability to dilute effluent is also factored into the development
of effluent limitations (40 CFR 122.44(d)(1)(i1)). Available dilution increases with
distance downstream of the discharge point. The availability of dilution is termed a
mixing zone. Under the Idaho water quality standards, mixing zones may be authorized
for discharges to meet water quality standards. Mixing zones are areas or volumes of
receiving water where wastewater mixes with the receiving water and where water
quality standards may be exceeded. Additional discussion of the mixing zones is
provided in Section VII.A. Mixing zones were used to calculate the proposed effluent
limits for the following parameters:

Temperature
Pentachlorophenol
Chloroform
Chromium VI
Lead

Zinc

TSS

Low-end pH
Dissolved oxygen

The effluent limits and internal fiber line limits are expressed in terms of concentration
(e.g., ug/l) or in terms of mass (e.g., Ib/day) to ensure that the discharge to the receiving
water complies with water quality standards and effluent guidelines. Mass-based limits
are particularly important for control of bioconcentratable pollutants because
concentration-based limits will not adequately control discharges of these pollutants if the
effluent concentrations are below detection levels. However, mass-based limits alone
may not assure attainment of water quality standards in waters with low dilution (i.e., less
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than 100 fold dilution). Therefore, some limits are expressed in both mass and
concentration.

The federal regulations at 40 CFR section 122.45(d) requires effluent limitations for
continuous discharges to be expressed as maximum daily and average monthly
limitations for all dischargers other than publicly owned treatment works. The NPDES
regulations at 40 CFR section 122.2 defines the maximum daily discharge as the highest
allowable daily discharge and the average monthly discharge limitation as the highest
allowable average of daily discharges over a calendar month, calculated as the sum of all
daily discharges measured during a calendar month divided by the number of daily
discharges measured during that month. The regulation also defines daily discharge as the
discharge of a pollutant measured during a calendar day or any 24-hour period that
reasonably represents the calendar day for the purposes of sampling. For pollutants with
limitations expressed in units of mass (e.g., Ib/day), the daily discharge is calculated as
the total mass of the pollutant discharged over the day. For pollutants expressed in other
units of measurement (e.g., mg/L), the daily discharge is calculated as the average
measurement of the pollutant over the day.

A comparison of the current (2005 permit with 2010 modification) and proposed 2017

permit effluent concentration limits for outfall 001 are provided in Table III-3. The
internal limitations are provided in Table I1I-4.
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Table III-3. Comparison of Potlatch Current (2005) and Draft (2017) Effluent Limitations for Outfall 001

2005 Final Permit with 2010 Modification 2017 Proposed Permit
Parameter Units
Maximum Daily Average Monthly @ Maximum Daily Average Monthly®
mg/L --- --- --- ---
December — May December — May
Ib/day 55,100 28,800 53,779 27,979
BOD;s @
mg/L - --- --- ---
June — November June — November
Ib/day 15,000 8,400 15,000 8,400
TSS Ib/day 94,400 50,600 83,956 44,944
2,3,7,8-TCDD mg/day 0.22 G4 0.15G:9 0.13 0.091
October — June 33 October — June 33
Temperature °C July 32 July 32
August — September 31 August — September 31
pH s.u. within the range of 5.5 t0 9.0 © within the range of 5.5 to 9.0 ©®
AOX® Ib/day 3,950 2,590 2,969 1,945
Effluent Flow mgd Continuous Monitoring Continuous Monitoring
Production tog‘:g ° Monthly Monitoring Monthly Monitoring
Phosphorous, . .
Total mg/L Monthly Monitoring Monthly Monitoring
Ammonia as N mg/L Monthly Monitoring Monthly Monitoring
Nitrite + Nitrate S .
Nitrogen mg/L Monthly Monitoring Monthly Monitoring
Chemical
Oxygen mg/L Daily Monitoring 135,600 126,800
Demand (COD)
Whole Effluent o o
Toxicity © TUc Quarterly Monitoring Quarterly Monitoring
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Table III-3. Comparison of Potlatch Current (2005) and Draft (2017) Effluent Limitations for Outfall 001

2005 Final Permit with 2010 Modification 2017 Proposed Permit
Parameter Units
Maximum Daily Average Monthly Maximum Daily Average Monthly®
Notes:

1. The average monthly limit is determined as the arithmetic average of all the samples collected within the month. For the purpose of calculating monthly average, the
permittee must use all values greater than the method detection level; however, zeros may be used for values less than the method detection level.

2. To calculate the maximum daily loading in Ib/day, multiply the concentration (mg/L) by a conversion factor of 8.34 Ib-L/mg-gal and the daily average effluent flow
rate (mgd). For BODs and AOX, 3 mgd must be added to the daily average effluent flow to account for pond seepage.

3. This effluent limit is not quantifiable using EPA approved analytical methods. The permittee will be in compliance with the effluent limit provided the measured
concentration is at or below the compliance level of 10 pg/L and the calculated quantity is < 0.72 mg/day using EPA Method 1613.

4. To calculate the maximum daily loading in mg/day, multiply the measured concentration (pg/L) by a conversion factor of 0.003786 mg-L/pg-gal-10°¢ and the daily
effluent flow rate (in mgd or 10° gallons per day) plus 3 mgd for pond seepage. If the measured concentration is not detectable, then use one half the detection level
as the concentration in the calculation and report as “< {calculated value}” on the DMR.

5. Monitoring is required only during the first, second, and fourth year of the permit.

6. Per 40 CFR 401.17, the permittee must maintain the pH of the effluent within the range specified, except excursions from the range are permitted subject to the

following limitations: The total time during which the pH values are outside the required range of pH values shall not exceed 7 hours and 26 minutes in any calendar
month; and no individual excursion from the range of pH values shall exceed 60 minutes.
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Table I11-4. Internal Fiber Line Limitations

2005 Permit 2017 Proposed Permit
Parameter Units
Maximum Daily Average Monthly | Maximum Daily Average Monthly

2,3,7,8-TCDD pe/L <10' <10'
2,3,7,8-TCDF pg/L 31.9 - 31.9 -
Chloroform Ib/day 28.8 17.2 21.6 12.9
Trichlorosyringol ug/L <2.5? - <2.57 -
3.,4,5-trichlorocatechol pg/L <5.0° - <5.0° -
3,4,6-trichlorocatechol ug/L <5.02 - <5.02 -
3,4,5-trichloroguaiacol ug/L <2.57 - <2.5?2 -
3,4,6-trichloroguaiacol ug/L <2.57 - <2.5?2 -
4,5,6-trichloroguaiacol ug/L <2.5?2 - <2.5?2 -
2,4,5-trichlorophenol pg/L <2.52 --- <2.52 -
2,4,6-trichlorophenol ug/L <2.52 --- <2.52 -
Tetrachlorocatechol ug/L <5.0? - <5.0? -
Tetrachloroguaiacol pg/L <5.02 - <5.0? -
2,3,4,6-tetrachlorophenol ug/L <5.02 — <5.02 -
Pentachlorophenol ug/L <5.02 - <5.02 -
Flow mgd - - - -
Notes:

1. The permittee must use EPA Method 1613 for the analysis of this parameter. The permittee must achieve a minimum level
equal to or less than this concentration. For purposes of reporting on the DMR, if a value is less than the minimum level but
greater than the method detection level, the permittee must report the actual value. If a value is less than the method detection
level, the permittee must report “less than {numerical method detection limit}”” on the DMR.

2. The permittee must use EPA Method 1653 for the analysis of this parameter. The permittee must achieve a minimum level
equal to or less than this concentration. For purposes of reporting on the DMR, if a value is less than the minimum level but
greater than the method detection level, the permittee must report the actual value. If a value is less than the method detection
level, the permittee must report “less than {numerical method detection limit}”” on the DMR.
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IV Description of Action Area

This part describes the action area for the permit action proposed by EPA. The
discussion includes a definition of the action area, a description of the terrain and climate
in the action area, and a description of the receiving water condition in the action area.

A. Definition of Action Area

The ESA implementing regulations define action area as all areas to be affected directly
or indirectly by the Federal action and not merely the immediate area involved in the
action (50 CFR section 402.02). Indirect effects are defined as those effects that are
caused by or will result from the proposed action and are later in time, but are still
reasonably certain to occur (50 CFR section 402.02). Neither the ESA regulations nor
guidance (USFWS and NMFS, 1998) provides a definition of direct effects; however,
correspondence from USFWS (2000) defines “direct effects” under the ESA consultation
process as direct or immediate effects of the proposed action on the species or its habitat.

Since the proposed action is the re-issuance of the NPDES permit, the direct effects are
those that would cause toxicity to a listed species from individual and combined pollutant
concentrations within the hydrodynamic mixing zone. The presence of parameters
regulated by the draft permit could potentially be present at a concentration that could
cause toxicity to a listed species at different distances downstream from the discharge,
depending upon the effluent limit, available dilution from the river, and the physical and
chemical characteristics of the parameter. Section VILE and Appendix D provide the
analysis of the potential direct effects from the action that define the action area (the area
within which each individual parameter may have an effect) and Section VII.G discusses
the potential combined direct effects from the action that define the action area due to
combined effects of parameters within the whole effluent.

The area where direct effects may occur commences at the point of discharge. Therefore,
on the Snake River the action area is bounded on the upper end at Outfall 001 (i.e., Snake
River Mile 139). However, pond seepage from the ASB occurs at the Clearwater Mill,
therefore, the action area commences at the upper end of the ASB on the Clearwater
River (i.e., Clearwater River Mile 3). The action area downstream for a specific
parameter depends on the physical and chemical properties that cause it to degrade or
dilute as it travels downstream. A parameter that is highly volatile or readily
biodegradable in a river may be present over a relatively small downstream area at a
concentration that could potentially cause toxicity, because several mechanisms
effectively remove the parameter from the river. On the other hand, a parameter that is
persistent in the environment and is not readily biodegraded in a river system might be
present over a longer downstream distance at a concentration that could potentially cause
toxicity, because removal mechanisms are less effective in eliminating this parameter
from the river.

Indirect effects for the proposed action are those that would cause an effect to a listed
species or habitat from individual and/or combined pollutant concentrations within the
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waterbody at a later time. These effects would result from delayed exposure (e.g., uptake
of deposited effluent constituents from sediment resuspension, consumption of prey
species, and habitat modification (e.g., deposited effluent constituents on the riverbed,
decrease in photosynthesis). Any of these indirect effects could occur as long as there is
influence on the Snake River water column and sediment quality from the Clearwater
Mill discharges. Therefore, the indirect action area extends to the point downstream
where an indirect adverse effect could occur (e.g., where the concentration of a parameter
in the sediment resulting from the effluent discharge is high enough to cause an adverse
effect to threatened and endangered fish species).

From the analysis conducted in this BE, the action area occurs from River Mile 3 of the
Clearwater River to the mouth of the Snake River at its confluence with the Columbia
River. A map showing the action area is provided in Figure IV-1.

B. Terrain and Climate

The Snake River flows through terrain that is warmer and drier on an annual basis than
the upper Columbia Basin or other drainages to the north. Geologically, the land forms
are subject to high amounts of erosion. Collectively, the environmental factors of the
Snake River Basin result in a river that is high in alkalinity, pH, and turbidity. The Upper
Snake Basin is characterized by mountainous terrain and flat to gently sloping plains,
changing to semidesert in the plateau lands. The numerous mountain ranges drain to the
Snake River and the Snake River Plain Aquifer, one of the largest aquifers in the United
States. This is one of the most productive agricultural areas in the country, producing
sugar beets, corn, potatoes, and dry beans. Three large water-supply reservoirs dominate
the edge of the Snake River Plain: the American Falls Reservoir on the upper Snake
River; the Palisades Reservoir on the Snake River at the [daho/Wyoming border; and the
Blackfoot Reservoir in the upper Blackfoot River. Terrain along the lower Snake River is
steep, with 2,000 feet breaklands of basalt cliffs and talus slopes near Lewiston, gradually
diminishing in height downstream to 100-200 feet at the confluence with the Columbia
River. The surrounding rolling plateau country to the north and west is predominantly
devoted to dryland wheat production. Many of the soils of the region are naturally light
and highly susceptible to erosion. Soil erosion is a problem in the region; consequently,
the Snake River has a noticeable sediment load during the spring runoff season.

The climate is semi-arid with precipitation mostly in the winter and spring. Annual
precipitation along the Snake River averages 13 to 18 inches. In the river canyons, strong
winds are common, generally blowing in a westerly direction. Yearly average wind
speeds range from four to six miles per hour. The summers are hot, with temperatures
often in the 90s and occasionally over 100°F (32-38°C). It is not uncommon to have
periods of a month or more in the summer without precipitation. Climate change is also
forecasted to bring significantly less rainfall to the region, and moderate and extreme
droughts could occur in the future.
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C. Receiving Water
1. Cumulative Effects

Cumulative effects are defined at 50 CFR section 402.02 as those effects of future State
or private activities, not involving federal activities, which are reasonably certain to occur
within the action area of the Federal action subject to consultation. Since the action area
is within the confines of the waterbody of the lower Snake River and lower Clearwater
River, cumulative effects would be those that affect the waterbody.

Figure IV-1. Map indicating action area of Lower Snake River below confluence with Clearwater River.
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Future anticipated non-Federal actions likely to continue having adverse effects on the
endangered and threatened species that may occur in or near surface waters in the action
area include:

Air deposition from the Clearwater Mill stacks

Air deposition (global)

Urban stormwater runoff (pesticides, herbicides, hydrocarbons, metals,

temperature)

Recreational boating (hydrocarbons)

Recreational fishing

Recreational swimming (bacteria)

Agricultural practices — irrigation (flow diversion) and irrigation returns

(pesticides, herbicides, nutrients, sedimentation and temperature)

Timber harvest (sedimentation and temperature)

Grazing (nutrients, sedimentation, bacteria, and temperature)

Dam operations (temperature, flow augmentation, dissolved gas)

Clearwater Mill water rights (flow diversion) — two rights for removing water

from the Clearwater River. Total of 75 cfs managed through Idaho Water

Resources.

Urban development (sedimentation, hydrocarbons, copper, and temperature)

Road building (sedimentation, hydrocarbons, and temperature)

Sand and gravel operations (sedimentation and temperature)

Fish hatcheries (introduction of nonnative fishes and nutrients)

Discharges from publicly-owned treatment works (i.e, City of Lewiston, City of

Clarkston, City of Asotin)

There are also non-Federal actions likely to occur in or near surface waters in the State of
Idaho, which are likely to have beneficial effects on the endangered and threatened
species. These include implementation of riparian improvement measures; best
management practices associated with timber harvest; animal grazing; agricultural
activities; urban development; road building and abandonment and recreational activities;
and other nonpoint source pollution controls. EPA is unaware of any other currently
planned or reasonably foreseeable future activities in the lower Snake River drainage that
could affect listed species.

a) Clearwater Air Emissions

EPA has long known that pulp and paper mills emit chlorine and chloroform to the air.

In addition, pulp mills are known to be a source of odor due to total reduced sulfur
(TRS).

It is possible that dioxins and furans will be emitted from the facility to ambient air.
Stack emissions of dioxins and furans are more likely to be adsorbed onto emitted
particles than in vapor form. If dioxins and furans are emitted from the facility adsorbed
to particles from stack emissions, such particles may deposit within the watershed of the
Snake and Clearwater Rivers.

Figure IV-2 shows the watershed of the Snake and Clearwater Rivers in the area of the
confluence. Erosion and runoff may cause particles that have been deposited in the
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watershed to drain into the Snake or Clearwater Rivers. The portion of the area around
the Mill most likely to receive aerial deposition is in the predominant wind direction.

Because the Mill is located in an east-west valley, the wind generally blows either to the
east or to the west. Clearwater collects meteorological data such as wind speed and
direction from an on-site meteorological tower. Using data collected from this tower,
Clearwater has prepared wind roses, depicting the frequency of wind speed and direction,
on a quarterly basis. The four quarterly wind roses from 1999 (the last year for which
data are available) are shown in Figure IV-3. It is clear from these on-site meteorological
data that the predominant wind direction is east-to-west. Winds blow west-to-east to a
lesser extent, and from the north and south rarely.

Figure IV-2. Map showing watershed around the Clearwater Mill in Lewiston, Idaho.

IV-5



Biological Evaluation of the Clearwater Corporation Pulp and Paper Mill in Lewiston, Idaho
Preliminary Draft. March 2017.

Figure IV-3. Quarterly wind roses depicting the frequency of wind speed and direction from Clearwater on-site
meteorological data (1999).

Deposition occurring in the easterly direction may land on the Clearwater River or Snake River
watersheds upstream of the Mill, and deposition in the westerly direction may land on the Snake
River watershed downstream of the Mill. The wind direction, however, likely has little to no
effect on the extent to which dioxins and furans emitted from the Mill may eventually be
transported to the Clearwater and/or Snake Rivers. This is because the watershed of the Snake
and Clearwater Rivers (the land area that drains into the rivers) covers a large area surrounding
the rivers in all directions, not just in the easterly or westerly directions. Particles depositing in
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all areas of the watershed may be eroded or may runoff into the Snake and Clearwater River,
potentially contributing adhered compounds that may be moved into the Rivers.

To remain in compliance with Clean Air Act requirements, the Mill has taken steps to reduce air
emissions in the early 2000’s. As a result of improvements in air pollution control technologies
and bleaching process changes instituted by the Mill, emissions of dioxins and furans under
current operating conditions (if any) are lower than historical emissions, and may even be zero.
Clearwater does not monitor concentrations of 2,3,7,8-TCDD and 2,3,7,8-TCDF in air emissions
from the Mill. Although no measured concentrations in air emissions are available, Clearwater
has estimated concentrations in air emissions using default emission factors developed by EPA
for industrial sources, assuming the use of certain air pollution control equipment. Emission
factors are numeric estimates of the quantity or concentration of a parameter in air emissions
from certain types of facilities, based upon statistical analysis of measurements from numerous
facilities of a given type. While they provide a general estimate of potential emissions from a
certain type of source, they are not specific to any given facility. The values provided in Table
IV-1 are EPA-generated emission factors for 2,3,7,8-TCDD and 2,3,7,8-TCDF for facilities
similar to Clearwater’s Mill. These values should not be assumed to represent actual emissions
of 2,3,7,8-TCDD and 2,3,7,8-TCDF in air emissions from Clearwater’s Mill. Rather, they
represent EPA’s estimate of emissions from facilities similar to the Mill.

Dioxins and furans have been measured in sediment upstream as well as downstream of the
diffuser, as part of the sediment studies conducted from 2005 to 2006. A discussion of baseline
conditions of dioxins and furans is provided in paragraph VILE.1.e of this BE. Dioxins and
furans contributed to the Snake and/or Clearwater River because of air deposition from the
Clearwater facility would have been captured during this sediment sampling. There is no
indication that effects of air deposition will increase above current baseline levels. In addition to
the Clearwater Mill’s stack emissions, other potential sources of dioxin deposition in the action
area include forest fires and backyard burn barrels.

b) Global Air Deposition

The National Academy of Sciences (NAS, 1978) provided data on the occurrence of six
halomethanes in the air. The general background tropospheric concentration of chloroform
ranged from 9.8 x 107 to 19.6 x 10 mg/m>, with higher concentrations in marine air, lower
levels were normally found in continental air samples. Over urban areas, there can be higher
concentrations of carbon tetrachloride, chloroform, and methylene chloride. Historically,
automobile exhausts have been implicated in high urban area chloroform concentrations.
However, in 1988, the California Air Resources Board studied chloroform emissions in southern
California and concluded automobile emissions were a negligible source of chloroform, due in
part to legislation reducing lead content in gasoline (State of California Air Resources Board,
1988).
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Table IV-1. Estimated Emissions of Dioxin and Furans Based on EPA Emission Factors

NO":,:(?;;:;?; iéelzlrl:gizing No. 4 Power Boiler Firing Oil No. 4 Power Boiler Firing Paper No. 2 Power Boiler Firing Oil No. 4 Recovery No. 5 Recovery No. 3 Lime Kiln No. 4 Lime Kiln
Emission Pr(;;i;itéon Emissions Emission  Production Emissions Emission  Production Emissions Emission  Production Emissions Emission  Production Emissions Emission  Production Emissions Emission Production Emissions Emission  Production Emissions
Factor Factor Value Factor Value Factor Value Factor Value Factor Value Factor Value Factor Value

(ug/ton) if;zl‘l’fggg @YD) | (ng/gallon)  (gallons) (g/ym) (ug/ton) (tonspaper)  &YD | (ng/gallon) (gallons) @YD) | (agbBLS)  (tons) @) | (agbBLS)  (tons) (g/yn) (ng/Ib Ca0) (tons) (&/yr) (ng/lb CaO)  (tons) (&/yr)
[PCDD/F Compound
Threshold Calculations 0.062 337938 0.0210 12.033 0 0 0.99 575 0.0006 12.033 6642 7.99E-05 0.453 179000 0.1622 0.453 649000 0.587994 0.378 12228.2301 0.0092 0.378 17297.04  0.013077
2,3,7,8-TCDD 0 0.0000 0 0 0 0.0000 0 0 0 0.0000 0 0 0 0.0000 0 0
1,2,3,7,8-PeCDD 0 0.0000 0.094 0 0 0.0000 0.094 6.24E-07 0 0.0000 0 0 0 0.0000 0 0
1,2,3,4,7,8-HxCDD 0 0.0000 0.24 0 0 0.0000 0.24 1.59E-06 0 0.0000 0 0 0 0.0000 0 0
1,2,3,6,7,8-HxCdd 0 0.0000 0.249 0 0.004 0.0000 0.249 1.65E-06 0.002 0.0007 0.002 0.002596 0.001 0.0000 0.001 3.46E-05
1,2,3,7,8,9-HxCdd 0 0.0000 0.302 0 0.005 0.0000 0.302 2.01E-06 0.005 0.0018 0.005 0.00649 0 0.0000 0 0
1,2,3,4,6,7,8-HpCDD 0 0.0000 1.806 0 0.105 0.0001 1.806 1.2E-05 0.049 0.0175 0.049 0.063602 0.028 0.0007 0.028 0.000969
1,2,3,4,6,7,8,9-OCDD 0.848 0.0178 7.779 0 0.569 0.0003 7.779 5.17E-05 0.142 0.0508 0.142 0.184316 0.256 0.0063 0.256 0.008856
2,3,7,8-TCDF 0.152 0.0032 0 0 0.044 0.0000 0 0 0.005 0.0018 0.005 0.00649 0.008 0.0002 0.008 0.000277
1,2,3,7,8-PeCDF 0 0.0000 0.243 0 0.015 0.0000 0.243 1.61E-06 0.002 0.0007 0.002 0.002596 0.002 0.0000 0.002 6.92E-05
2,3,4,7,8-PeCDF 0 0.0000 0.187 0 0.01 0.0000 0.187 1.24E-06 0.003 0.0011 0.003 0.003894 0 0.0000 0 0
1,2,3,4,7,8-HxCDF 0 0.0000 0.29 0 0.009 0.0000 0.29 1.93E-06 0.004 0.0014 0.004 0.005192 0.009 0.0002 0.009 0.000311
1,2,3,6,7,8-HxCDF 0 0.0000 0.134 0 0.007 0.0000 0.134 8.9E-07 0.002 0.0007 0.002 0.002596 0.002 0.0000 0.002 6.92E-05
1,2,3,7,8,9-HxCDF 0 0.0000 0 0 0.021 0.0000 0 0 0 0.0000 0 0 0 0.0000 0 0
2,3,4,6,7,8-HxCDF 0 0.0000 0.09 0 0.009 0.0000 0.09 5.98E-07 0.004 0.0014 0.004 0.005192 0 0.0000 0 0
1,2,3,4,6,7,8-HpCDF 0 0.0000 0.621 0 0.028 0.0000 0.621 4.12E-06 0.006 0.0021 0.006 0.007788 0 0.0000 0 0
1,2,3,4,7,8,9-HpCDF 0 0.0000 0 0 0.011 0.0000 0 0 0 0.0000 0 0 0 0.0000 0 0
1,2,3,4,6,7,8,9-OCDF 0 0.0000 0 0 0.021 0.0000 0 0 0.026 0.0093 0.026 0.033748 0 0.0000 0 0
Total CDD/Fs 0.0210 0 0.0005 7.99E-05 0.0895 0.3245 0.0075 0.010586
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C) Historical DDT use

Dichloro-diphenyl-trichloroethane (DDT) is a chlorinated hydrocarbon that is used as a
pesticide. DDT is effective against many organisms, but it’s most known for its success
in control of the Anopheles mosquito, which transmits malaria. In spite of the value DDT
has in combating diseases, such as malaria, the use of DDT has been abused. Itis a
“hard” insecticide, in that its residues accumulate in the environment. Although it is not
especially toxic to mammals (the fatal human dose is 500 mg/kg of body weight, about
35 g for a 150-1b person), it is concentrated by lower organisms such as plankton and
accumulates in the fatty tissues of fish and birds. In 1949, the Fish and Wildlife Service
first noted the toxicity of DDT, but indiscriminate use as an agricultural pesticide for the
control of crop-destroying pests continued to grow. In the State of Washington, the Snake
River is impaired by 4,4’ DDE, a DDT breakdown product (Washington State
Department of Ecology, 2011).

2. Physical Description of Receiving Water

The Clearwater Mill is located in Lewiston, Idaho, at Township 36 North, Range 5 West,
within the Lower Snake-Asotin Subbasin, HUC 17060103. The Clearwater River is a
tributary to the Snake River, and the Snake River is a tributary to the Columbia River,
which are all part of the Columbia River Basin. The Columbia River Basin is highly
regulated by dams. Figure IV-4 shows the location of the dams regulating the Columbia
River Basin.

Upstream of the discharges from the Clearwater Mill, both the North Fork of the
Clearwater and Snake Rivers are regulated by dams. Dworshak Dam (1972)! is located
on the North Fork of the Clearwater River and greatly influences the flow and
temperature of the Clearwater River. In the Snake River, there are several Idaho Power
dams upstream of the outfall in Hells Canyon known as the Hells Canyon Complex. The
Brownlee Dam (1958) is the furthest Hells Canyon Complex dam to the outfall.

Four dams impound the lower Snake River downstream of the discharge: Ice Harbor
(1961), Lower Monumental (1969), Little Goose (1970), and Lower Granite (1975).
Lower Granite Dam is located 39 miles downstream of the outfall and is the closest
downstream dam to the outfall. The reservoir behind Lower Granite Dam is Lower
Granite Reservoir (LGR). Impoundment of LGR is considered to end near Asotin,
Washington, in the Snake River arm and near the Clearwater Mill in the Clearwater River
arm.

The Lower Granite Reservoir (LGR) includes the confluence of the Snake and Clearwater
Rivers. The uppermost portion of LGR is riverine in nature, while the lower portions
more resemble a reservoir. The retention time of LGR is 7 to 10 days.

! http://www.nww.usace.army.mil/Locations/District-Locks-and-Dams/Dworshak-Dam-and-Reservoir/
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Figure IV-4. Map of Dams Regulating the Columbia River Basin (USACE, 2003)

a) Snake River and Clearwater River Confluence Mixing
At the confluence of the Snake and Clearwater Rivers, the circulation dynamics are
determined by the discharge and density (primarily a function of temperature) of both

rivers. These processes have been modeled numerically by Cook et al. (2003) and
described by Cook et al. (2006) and can be approximated by examining only the
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momentum balance between the two rivers. Cook et al. (2003) reports four “modes” of
mixing dynamics, while Cook et al. 2006 describes three general circulation patterns at
the confluence of the Snake and Clearwater Rivers.

The dynamics of mixing between the Snake River and the inflowing Clearwater River
near the Clearwater discharge diffuser may affect the fate of the effluent in the receiving-
water system. Aerial photographs and in-stream measurements have recorded varying
interaction between the rivers as a function of relative flow and temperature.

There are two main modes of the rivers mixing as identified by Cook et al. (2003). In the
stratified mode (identified by Cook et al. as mode 4), the Clearwater River is significantly
cooler than the Snake River. This scenario occurs during the summer when cold water is
released from the Dworshak Reservoir to the Clearwater River. The colder Clearwater
River water is sufficiently denser than the Snake River water under these circumstances
to create vertical temperature stratification.

The occurrence of stratified temperature conditions is shown by field data collected by
Clearwater as part of their routine monitoring program and as reported by Cook et al.
(2003). Under conditions of low flow, the cold Clearwater River water has been
observed to form a submerged stagnant wedge in the Snake River upstream of the
confluence (Cook et al., 2003; Olivares, 2002).

During vertical thermal stratification, large differences in temperature have been
observed throughout the reservoir downstream of the confluence (Cook et al., 2003). The
temperature differences observed by Cook between epilimnetic (upper water column,
above the thermocline) and hypolimnetic (lower water column, below the thermocline)
waters occurred from June through September and peaked in July. The strength of
stratification varied from site to site, however, differences in excess of 10°C were
observed between the epilimnetic and hypolimnetic layers.

Figure IV-5 illustrates an example of vertical and horizontal thermal stratification when
the Clearwater River was approximately 10°C cooler causing it to abruptly plunge
beneath the Snake River (Cook and Richmond, 2004)". Downstream of the confluence
and through the bend downstream, surface water temperatures remain constant in the
satellite image, indicating vertical stratification of the river. This can be confirmed by
examining temperature logger data in the Cook report (Cook et al., 2003).

A second mode (as defined by Cook et al. as mode 1) is an unstratified scenario in which
the rivers do not mix but flow side by side. This scenario is illustrated in Figure IV-6, an
infrared satellite image that records an occasion in which the temperature of the two
rivers differed by approximately 1°C. Under these conditions, the temperature and
density difference between the rivers is not sufficiently great to cause stratification.
Rather, the inertial force of the flowing Snake River overcomes the relatively weak force
associated with the difference in the density of the two rivers. As long as the rivers have
comparable discharge flows, the rivers do not intermix, but instead flow side by side.

IV-11



Biological Evaluation of the Clearwater Corporation Pulp and Paper Mill in Lewiston, Idaho
Preliminary Draft. March 2017.

Two other modes (modes 2 and 3) observed by Cook et al. (2003) occurred when one
river flows with a much greater discharge than the other does. Under these conditions,
the river of greater discharge may dominate the flow dynamics in the confluence and
cause the two flows to intermix.

Cook et al. (2006) further generalizes the circulation patterns at the confluence of the
Snake and Clearwater Rivers into three categories dependent on temperature and
discharge rate. When the temperatures as well as the discharge rates of the two rivers are
similar, the two rivers flow parallel to each other, with little mixing occurring between
the two rivers for several miles downstream from the confluence.

When there is a small difference in temperature but a large difference in discharge rates
between the two rivers, the two rivers will mix together within a short distance
downstream of the confluence.

When there is a large difference in temperature between the two rivers, the colder
Clearwater River plunges beneath the warmer Snake River at the confluence, creating a
vertically stratified temperature profile. During July and August, the Clearwater River is
significantly cooler (10 degrees or more) than the Snake River, and the resulting density
difference is sufficient to stratify Lower Granite Reservoir. This vertical stratification
due to large temperature differences occurs over a wide range of discharge rates.
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Figure IV-5. Computational fluid dynamics modeling of water temperature on July 21,
2002 at 11 a.m. (Legend is water temperature in degrees Celsius. (Cook and Richmond,
2004)
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Figure I'V-6. Illustration of horizontal stratification at the confluence of the Snake and
Clearwater Rivers. Infrared satellite image taken at midnight, April 4, 2002, at
confluence zone. The red arrow indicates the direction of flow for the Clearwater River,

while the blue arrow indicates the direction of flow for the Snake River. (Cook et al.,
2003)

b) Lower Granite Reservoir Velocity

A Receiving Water Monitoring Study was conducted by Potlatch Corporation as part of
Endangered Species Act Tier 1 studies in 2005 and 2006 (AMEC, 2006; 2007). Water
velocity was among the parameters selected for weekly monitoring during the studies. A
mean daily value was calculated from all measurements collected from several depths on
a sample day. Sampling locations are depicted in Figure IV-7. In both the 2005 and 2006
monitoring studies, mean water velocity at the Clearwater River reference location was
typically greater or more variable than velocity measured at all locations in the Snake
River. Velocity in the Clearwater River decreased from a maximum of 1.8 ft/s to a
minimum of 0.4 ft/s over the entire 2005 monitoring period, while velocity in the Snake
River remained fairly uniform and generally remained within 0.4 and 0.01 ft/s. In 2006,
velocity in the Clearwater River decreased over the monitoring period and ranged from
0.32 ft/s to 3.67 ft/s, while velocity in the Snake River showed little variability with
averages between 0.01 and 0.25 ft/s. Figure IV-8 and Tables IV-2 and IV-3 summarize
the water velocity measurements collected during the studies.
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Figure IV-7. Location of sediment, benthic community, and receiving water samples in 2005 and 2006. (AMEC 2006, 2007)
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Figure IV-8. Velocity measured in Snake and Clearwater Rivers upstream and downstream of the
Clearwater diffuser in 2005 and 2006 (AMEC 2006, 2007).
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Table IV-2. Summary of velocity measures made in the Snake and Clearwater Rivers during 2005
receiving water sampling (AMEC, 2006).

Mean Velocity (filsac)

Sampling Date SR REF CR REF LEP-13 GP-08 LEP-D6 LGP-01
0772005

07 M 372005 023 1.57 0.26 0.55 0.40 025
OF 2002005 0.40 1.54 018 .52 017 0.1%
07272005 .20 177 012 0.45 024 0.1%
OE/0372005 [RE] 1.62 018 .26 031 0.0%
O&M V2005 040 1.58 047 .35 005 0.1%
O&M 712005 0.08 1.5% 0.38 012 047 008
082472005 023 1.08 019 0.20 018
OEBW005 0.33 0.86 042 .14 .24 0.31
00072005 014 0.84 014 0.07 .14 0.03
00M 472005 023 127 0.05 0.15 015 0.0%
002172005 018 0.43 0.07 .16 0.08 002
08272005 0.22 0.3% 013 0.0%
100552005 0.28 0.43 014 016 0.56 018
101 172005 0.1E 0.83 000 012 015 021
101 Wa005 010 0.50 016 0.06 0.13 021
102572005 [FF] 072 011 0.00 013 R
Average 0.2z 105 016 022 0.1 016
Medlan 0.2z 0.ar 014 015 016 019
Min 0.D&E 0.39 0.05 0.0& 0.03 p.oz
Max 0.40 177 0.38 0.55 0.56 031

Table IV-3. Summary of velocity measures made in the Snake and Clearwater Rivers during 2006
receiving water sampling (AMEC, 2007).

Sampling Date SR REF CR REF LGP-13 LGP-11 LGP-09 LGP-06 LGP-01
07/05/2006 1.05 220 0.39 0.53 0.61 0.44 0.18
07/11/2006 0.19 293 - * 0.10 0.19 0.01
07/18/2006 0.52 0.72 0.27 0.23 0.30 0.38 0.24
07/25/2006 0.38 3.03 0.24 015 0.22 0.22 0.17
07/31/2006 0.15 205 0.19 .13 011 019 0.15
08/08/2006 0.26 3.67 - 0.48 0.37 0.18 0.08
08/15/2006 0.23 - 0.23 0.22 0.11 0.13 0.14
08/21/2006 021 0.44 012 0. 0.20 021 Q.10
08/30/2006 0.15 0.44 0.53 0.38 0.38 012 0.22
05/05/2006 0.22 041 0.25 0.37 0.24 0.22 0.13
09/12/2006 0.22 0.77 0.07 0.10 0.12 0.29 0.66
09/19/2006 0.31 - 0.08 0.07 0.22 011 0.21
09/26/2006 0.44 0.33 0.31 0.14 0.15 014 0.37
10/03/2006 1.12 3.25 1.10 0.73 0.73 0.37 0.13
10/09/2006 0.1 0.32 0.13 0.10 0.22 0.12 0.45
10/16/2006 0.22 0.32 0.31 0.22 0.35 1.23 0.24
10/23/2006 0.29 1.71 0.73 0.77 0.22 0.08 0.22
Average 0.37 1.51 0.33 0.30 0.27 0.27 0.22
Median 0.23 0.77 0.25 0.22 0.22 0.18 0.18
[Min 0.15 0.32 0.07 0.07 0.10 0.08 0.01
[max 1.12 3.67 1.10 0.77 0.73 1.23 0.66
Motes:

*: Measurement not available for specific date/location

3. Water Quality Standards

Section 303(c) of the Clean Water Act requires every State to develop water quality
standards applicable to all water bodies or segments of water bodies that lie within the
State. A water quality standard defines the water quality goals of a water body, or a
portion thereof, by designating the use or uses to be made of the water, by setting criteria
necessary to protect the uses, and by establishing antidegradation policies and
implementation procedures that serve to maintain and protect water quality. States adopt
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water quality standards to protect public health or welfare, enhance the quality of water,
and serve the purposes of the Clean Water Act. A water quality standard should (1)
include provisions for restoring and maintaining chemical, physical, and biological
integrity of State waters; (2) provide, wherever attainable, water quality for the protection
and propagation of fish, shellfish, and wildlife and recreation in and on the water; and (3)
consider the use and value of State waters for public water supplies, propagation of fish
and wildlife, recreation, agriculture and industrial purposes, and navigation.

EPA has established water quality standards regulations at 40 CFR Part 131. Under
section 510 of the Clean Water Act, States may develop water quality standards more
stringent than required by this regulation. Water quality standards are composed of three
parts: use classifications, numeric and/or narrative water quality criteria, and an
antidegradation policy. The use designations required under the Clean Water Act include
public water supply, recreation, and propagation of fish and wildlife. The States are free
to designate more specific uses (e.g., cold water aquatic life, agricultural), or to designate
uses not mentioned in the CWA, with the exception of waste transport and assimilation
which is not an acceptable designated use. Section 303(a-c) of the Clean Water Act
requires States to adopt criteria sufficient to protect designated uses for State waters.
These criteria may be numeric or narrative.

Water quality criteria set ambient levels of individual pollutants or parameters or describe
conditions of a waterbody that, if met, will generally protect the designated use of the
water. Water quality criteria are developed to protect aquatic life and human health, and,
in some cases, wildlife from the deleterious effects of pollutants. Section 304(a) of the
Clean Water Act directs EPA to publish water quality criteria guidance to assist States in
developing water quality standards. EPA criteria consist of three components:
magnitude (the level of pollutant that is allowable, generally expressed as a
concentration), duration (the period of time over which the instream concentration is
averaged for comparison with criteria concentrations), and frequency (how often criteria
can be exceeded). Currently, EPA has developed criteria for over 150 pollutants
including priority toxic pollutants, non-priority pollutants, and organoleptic effects
criteria’. EPA criteria for the protection of aquatic life address both short-term (acute)
and long-term (chronic) effects on freshwater species while human health criteria are
designed to protect people from exposure resulting from consumption of water and fish
or other aquatic live.

Narrative criteria are statements that describe the desired water quality goal and
supplement the numeric criteria. Narrative criteria can be the basis for limiting specific
pollutants where the State has no numeric criteria for those pollutants or they can be used
to limit toxicity where the toxicity cannot be traced to a specific pollutant (e.g., whole
effluent toxicity).

The federal regulations at 40 CFR section131.12 require States to adopt an
antidegradation policy and implementation methods that provide three tiers of protection
from degradation of water quality. Tier 1 protects existing uses and provides the absolute

2 https://www.epa.gov/wqgc/national-recommended-water-quality-criteria
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floor of water quality for all waters of the United States. Tier 2 protects the level of
water quality necessary to support propagation of fish, shellfish, and wildlife and
recreation in and on the water in waters that are currently of higher quality than required
to support these uses. Tier 3 protects the quality of outstanding national resources, such
as waters of national and State parks and wildlife refuges, and waters of exceptional
recreational or ecological significance. As defined by the State of Idaho, the Snake River
and Clearwater River are protected as Tier 1 from degradation of water quality.

As described above, Outfall 001 discharges to the Snake River at its confluence with the
Clearwater River and seeps from the treatment pond discharge to the Clearwater River
upstream of the confluence. Both discharges are near the head of Lower Granite
Reservoir. The Idaho Water Quality Standards and Wastewater Treatment Requirements
(IDEQ, 2015) designate this section of the Clearwater and Snake Arms of Lower Granite
Pool as protected for the following uses: cold water biota, primary contact recreation,
domestic water supply, wildlife habitats, and aesthetics. Table IV-8 provides the numeric
water quality criteria that apply to the Snake River and the Clearwater River for these
uses. The narrative water quality criteria are as follows:

Idaho Narrative Water Quality Criteria

Surface waters of the state shall be free from hazardous materials in
concentrations found to be of public health significance, or hazardous materials,
toxic substances, and deleterious materials in concentrations that impair
designated beneficial uses.

Surface waters of the state shall be free from toxic substances in concentrations
that impair designated beneficial uses. These substances do not include
suspended sediment produced as a result of nonpoint source activities.

Surface waters of the stat shall be free from deleterious material sin
concentrations that impair beneficial uses. These materials do not include
suspended sediment produced as a result of nonpoint source activities.

Surface waters of the state shall be free from floating, suspended, or submerged
matter of any kind in concentrations causing nuisance or objectionable conditions
or that may impair designated beneficial uses.

Surface waters of the state shall be free from excess nutrients that can cause
visible slime growths or other nuisance aquatic growths impairing designated
beneficial uses.

Surface waters of the state shall be free from oxygen-demanding materials in
concentrations that would result in an anaerobic water condition.

Because Clearwater’s discharge is immediately upstream from the State of Washington,
their standards were also considered to ensure that Washington’s waters quality standards
were not violated by the discharge. Washington’s water quality standards are found in
the Washington Administrative Code at WAC 173-201A. In the State of Washington, the
Snake River, from its mouth to the Washington-Idaho-Oregon border (River Mile 176.1)
is designated for salmonid spawning; rearing and migration; primary contact recreation;
domestic, industrial, and agricultural water supply; stock watering; wildlife habitat;
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harvesting; commerce and navigation; boating; and aesthetics (WAC 173-201A-602)..
Table IV-7 provides the numeric water quality criteria that apply to the Snake River for
Washington. The narrative water quality criteria are as follows:

Washington Narrative Water Quality Criteria

Toxic, radioactive, or deleterious material concentrations shall be below those that
have the potential either singularly or cumulatively to adversely affect
characteristic water uses, cause acute or chronic conditions to the most sensitive
biota dependent upon those waters, or adversely affect public health.

Aesthetic values shall not be impaired by the presence of materials or their
effects, excluding those of natural origin, which offend the senses of sight, smell,
touch, or taste.

Once standards are developed and adopted by States, EPA must review and approve or
disapprove them. EPA’s review is to ensure that the State water quality standards meet
the requirements of the Clean Water Act and the water quality standards regulation. EPA
may promulgate a new or revised standard for a State where necessary to meet the
requirements of the Clean Water Act. Currently, States are required to review their water
quality standards at least once every three years and revise them as necessary. The most
current State water quality standards are used for the development of permit limitations.

The Idaho Department of Environmental Quality (IDEQ) began a Triennial Review of
several of their water quality standards (IWQS) in 2014, intending to be completed in
2016. A report entitled, "2014 Triennial Review: Report of Findings to EPA" that
included public input and IDEQ findings was submitted to EPA in November of 2014.
Included were details of three workshops that resulted in the identification of findings
divided into three categories: high priority, medium priority, and low priority. The
findings were prioritized on a 3-4 year timeline with the high priority issues scheduled for
2015 and 2016. The high priority findings were as follows:

Update Idaho’s toxics criteria for the protectoin of human health to take into
acount newer Idaho-specific information of exposure from fish consumption.
Undertake rulemaking to provide guidance for the designation of uses and
development of use attainability analyses.

Update aquatic life criteria for copper.

Use work done on identification of salmonid spawning timing and location to
complete designation of waters in Idaho which provide for or could provide a
habitat for active self-propagating polulations of salmonid fishes to support
adoption of EPA’s regionally recommended temperature criterion.

Adopt new §304(a) recommendation for ammonia criteria.
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Table IV-8. Numeric Water Quality Criteria for the Snake River and the Clearwater River

Most Stringent Criteria

Most Stringent Criteria

Parameter Units in Idaho in Washington
Snake River Clearwater River Snake River
Ammonia, total (as N)®
acute mo/L 0.885-32.6 0.885-32.6 0.885-32.6
chronic (4-day) & 0.753 -12.4 0.753 -12.4 0.753 -12.4
chronic (30-day) 0.301 - 4.98 0.301 - 4.98 0.301 - 4.98
Antimony ng/L 5.2 5.2 6
Arsenic? ug/L 10 10 0.018'!
Chloroform ug/L 5.7 5.7 100
Chromium VI?
acute ng/L 15.7 15.7 16
chronic 10.6 10.6 11
Copper??°
acute ng/L 9.7 4.6 9.7
chronic 6.8 3.5 6.8
Dissolved Oxygen’
water column 6.0° 6.0 8.0
intergravel mg/L
one day NA 5.0
7-day average NA 6.0
% of saturation NA 90%
Lead ??
acute ng/L 33 14 33
chronic 1.3 0.54 1.3
Nickel? ng/L 313 16.1 80
pH s.u. 6.5-9.0 6.5-9.0 6.5-8.51
Pentachlorophenol ng/L 10.4 10.4 0.002
2,3,7,8-TCDD pg/L 0.013 0.013 0.013
Temperature
daily maximum °C 22 22
daily average 19 19 20.0°
2,4,5-Trichlorophenol pg/L 140 140 —
2,4,6-Trichlorophenol pg/L 1.5 1.5 0.25
Turbidity
instantaneous NTU 50 increase 5 NTU or | increase 5 NTU or 10% °
10 day average 25 10% 3
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Table IV-8. Numeric Water Quality Criteria for the Snake River and the Clearwater River

Most Stringent Criteria Most Stringent Criteria
Parameter Units in Idaho in Washington
Snake River Clearwater River Snake River

Whole Effluent Toxicity (WET)

acute TU 0.3 0.3 0.3

chronic 1.0 1.0 1.0
Zinc>?

acute ng/L 68 35 68

chronic 62 32 62

Footnotes:

1 Washington’s human health criterion for arsenic is 0.14 pg/l, measured as the inorganic form only. However, because
there is no EPA-approved test method to measure inorganic arsenic, the State does not apply this criterion in NPDES
permits.

2 Metals criteria (except arsenic) are expressed as dissolved metal.

3 When natural conditions exceed 20°C, no temperature increase will be allowed which will raise the receiving water
temperature by greater than 0.3°C, nor shall such temperature increases, at any time, exceed t=34/(T+9), where “t”
represents the maximum permissible temperature increase measured at the mixing zone boundary; and “T” represents the
background temperature as measured at a point or points unaffected by the discharge and representative of the highest
ambient water temperature in the vicinity of the discharge.

4  Based on the geometric mean of a minimum of five (5) samples taken every three (3) to seven (7) days over a thirty (30)

day period.

5 When background is 50 NTU or less, increase is restricted to 5 NTU. When background is greater than 50 NTU,
increase is restricted to 10% or 25 NTU, whichever is less.

6  This standard does not apply to the bottom 20% of the reservoir or the hypolimnion strata.

7  The dissolved oxygen criteria are minimum values.

8  Since the criteria for ammonia is temperature and pH dependent, the ammonia criteria was developed based on the
criteria for temperature and pH. Acute criteria are based on the daily maximum temperature and the chronic criteria are
based on the daily average criteria.

9  These criteria are hardness dependent. The criteria were based on the 5th percentile of the data. The Snake River was

hardness was determined to be 54.9 mg/L. Since the hardness of the Clearwater River is below 25 mg/L, the criteria
must be based on 25 mg/L (see discussion in Appendix B).

10 With a human-caused variation within the above range of less than 0.5 units.

11

Those samples obtained for calculating the geometric mean value.
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Biological Evaluation of the Clearwater Corporation Pulp and Paper Mill in Lewiston, Idaho
Preliminary Draft. March 2017.

4, Status of Receiving Water Quality

USEPA’s re-issuance of the Clearwater Mill NPDES permit in 2005 constituted a
discretionary action that could beneficially or adversely affect threatened and endangered
species or their critical habitat in the vicinity of the discharge. USEPA’s BE was
evaluated by U.S. Fish and Wildlife and National Marine Fisheries and as part of the
biological opinion concluded that the permit re-issuance would not jeopardize the
continued existence of listed species. The BO did specify non-discretionary terms and
conditions which needed to be met by USEPA and Clearwater to minimize potential
“take” of listed species as a result of permit reissuance. The implementation of a
monitoring and assessment plan to characterize conditions in effluent, receiving water,
sediment, and biological media in the vicinity of the Facility was one of the non-
discretionary items. The Tier 1 monitoring was performed during the first two years of
the current permit (2005 and 2006)(Appendix C).

The Surface Water and Effluent Study principally addressed the measurement of trace
organic compounds and dioxins/furans (some of which were required for compliance
with the NPDES permit). To do this, a specialized sampling technique known as High
Volume Sampling was employed. The Receiving Water Monitoring Study primarily
evaluated conventional water quality parameters that are routinely measured in the field
(such as BOD, temperature, pH, and TSS). Both studies used an upstream/downstream
study design. Field parameters including water velocity, pH, dissolved oxygen (DO), and
temperature; conventional parameters analyzed included total suspended solids (TSS) and
biochemical oxygen demand (BOD); nutrients including nitrogen-containing nutrients
(i.e., ammonia-nitrogen, nitrate and nitrite nitrogen, and total Kjeldahl nitrogen) and
phosphorous-containing nutrients (i.e., total phosphorous and orthophosphate);
dioxins/furans (i.e., 2,3,7,8-TCDD and 2,3,7,8-TCDF); resin acids; phytosterols;
chlorophenolics; dissolved and total organic carbon; individual dioxin congeners; and
furans were measured at seven sampling locations including:

Clearwater River reference location (CR REF)
Snake River reference location (SR REF)
Locations downstream of the effluent from nearest to farthest:
o LGP-13
o LGP-09
o LGP-06
o LGP-01

The 2005 and 2006 Sampling results are summarized in Appendix C. As noted by AMEC
(2006a and 2007), the results of the 2005 and 2006 weekly receiving water monitoring
study and the quarterly surface water and effluent study revealed no indications that the
Clearwater Facility’s effluent has any influence on downstream parameter measurements.
No meaningful difference between reference location conditions and downstream
conditions were observed. In conclusion, the results of sampling and analysis upstream
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and downstream of the Facility support the finding in EPA’s Biological Evaluation and the
Services’ Biological Opinions that the EPA’s re-issuance of Potlatch’s NPDES permit is not
likely to jeopardize the continued existence of Snake River steelhead, Snake River
spring/summer and fall Chinook salmon, and Snake River sockeye salmon, nor result in the
destruction or adverse modification of designated critical habitat for Snake River spring/summer
and fall chinook salmon and Snake River sockeye salmon. Tier 2 studies were not completed
due to the results of the Tier 1 studies.

5. Mixing Zone

When an effluent discharge is released to an ambient waterbody in concentrations that vary from
the waterbody (either greater than or less than), the effluent discharge will mix with the receiving
waterbody until equilibrium is reached. This area of mixing is termed a mixing zone. The
outfall for any effluent discharge should be designed to maximize mixing with the receiving
water and decrease the size of the mixing zone. This BE refers to two types of mixing zones: the
hydrodynamic mixing zone (HMZ) and the regulatory mixing zone (RMZ). Each type of mixing
zone is described in the paragraphs below.

Mixing zones are areas where an effluent discharge undergoes initial dilution and are extended to
cover the secondary mixing in the ambient waterbody. When effluent is discharged into a
waterbody, its transport may be divided into two stages with distinctive mixing characteristics.
The extent of mixing and dilution in the first stage are determined by the initial momentum and
buoyancy of the discharge. This initial area of effluent contact with the receiving water is where
the concentration of the effluent will be its greatest in the water column. The design of the
discharge outfall should provide ample momentum to dilute the concentrations in the immediate
contact area as quickly as possible.

The second stage of mixing covers a more extensive area in which the effect of initial
momentum and buoyancy is diminished and the effluent is mixed with the surrounding water
primarily by ambient turbulence. In a large river or estuary, this second-stage mixing area may
extend for miles before uniformly mixed conditions are attained. The general definition for a
completely mixed condition is when no measurable difference in the concentration of the
pollutant (e.g., does not vary by more than 5 percent) exists across any transect of the waterbody.
The HMZ is the area in which an effluent discharge is diluted until it becomes indistinguishable
from the surrounding water, which generally encompasses the area in both the first and second
stages of mixing.

In October and November of 1997, Potlatch conducted two field programs to study the HMZ of
the effluent plume in the Snake River (Potlatch, 1997). Due to difficulties encountered during
the October study, divers were used to assist in locating and measuring the plume during the
November study. Temperature and conductivity values were used to measure the plume.
Measurements were taken downstream of six diffuser ports at 1, 5, 10, 20, and 40 feet from the
port opening. Values were also measured at 15 feet from one of the ports, 60 feet from two of
the ports and 75 feet and 80 feet from 1 port each. The divers followed the centerline of the
plume based on visual observations of the plume. Conductivity and temperature values were
measured one foot above and below the centerline to ensure that the actual plume centerline had
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been identified. At a distance of 60 feet, the divers noted that the plume was difficult to
distinguish from background. Width measurements of the plume were not measured.

During the study, effluent flow, temperature, and conductivity were collected at one-hour
intervals from 7:00 am to 3:00 pm. The effluent measurements were relatively constant during
the study (flow varied from 25210 to 25340 gpm; temperature varied from 24.8 to 25.1°C; and
conductivity varied from 1.687 to 1.781 uS/cm). Flow, temperature and conductivity were also
measured at upstream stations of the Snake River and Clearwater River. The Clearwater River
flow was 6340 cfs and the Snake River flow was 16400 cfs. Temperature and conductivity
values were collected at the surface, mid-depth, and near the bottom. The Snake River
temperature varied in depth by 0.2°C during the day (9.7 to 9.9°C) and the conductivity varied by
0.006 uS/cm (0.312 to 0.316 puS/cm) while the Clearwater River temperature varied in depth by
0.6°C (8.8 t0 9.4° C) and the conductivity varied by 0.18 uS/cm (0.104 to 0.284 uS/cm). The
Clearwater River was slightly stratified.

From the study conducted by Potlatch (1997), the HMZ extends 60 feet downstream of the
diffuser under the observed conditions. However, the width of the HMZ was not measured.
Verification models using PLUMES were used to estimate the mixing zone width and dilution.
The width was estimated to be 425 feet wide and the average dilution of the diffuser was
estimated to be between 87 and 97.

A regulatory mixing zone is an allocated impact zone where water quality criteria (see discussion
in IV.C.3) can be exceeded as long as a number of protections are maintained, including freedom
from the following: materials in concentrations that settle to form objectionable deposits;
floating debris, oil, scum, and other matter in concentrations that form nuisances; substances in
concentrations that produce objectionable color, odor, taste, or turbidity; and substances in
concentrations that produce undesirable aquatic life or result in a dominance of nuisance species.
Since these areas of impact, if disproportionately large, could potentially adversely impact the
productivity of the waterbody, and have unanticipated ecological consequences, they are
carefully evaluated and appropriately limited in size. Therefore, a regulatory mixing zone is
smaller than the hydrodynamic mixing zone. Appendix D provides the evaluation conducted for
the regulatory mixing zones authorized for this NPDES permitted discharge.

In 2016, EPA used the CORMIX model to evaluate the mixing properties of the discharge
(USEPA, 2016). CORMIX is a comprehensive software system for the analysis, prediction, and
design of outfall mixing zones resulting from discharge of aqueous pollutants into diverse water
bodies.

A screening analysis was performed in order to evaluate the effect upon mixing of the variability
in ambient temperatures and, in turn, densities (including ambient temperature stratification)
throughout the year. At least one model simulation was set up for each month. Multiple
simulations were set up for July through October, to reflect different ambient temperature
stratification conditions that have been observed during July and September and to investigate
the effect of changes in effluent temperature (and therefore density) upon plume behavior in a
stratified ambient density field during these months. The simulation producing the poorest
mixing in the screening analysis was then adapted for use sizing the mixing zones. The
CORMIX model predicted that the poorest mixing will occur in August and when the effluent is
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near the average effluent temperature for the month, as opposed to the temperature limit. After
identifying these conditions as the criticial condition for mixing, additional modeling scenarios
were run by EPA to evaluate mixing properties for acute and chronic life water quality criteria
and for human health criteria for carcinogens and non-carcinogens. Based on the modeling
results, EPA believes that a zone of initial dilution providing a dilution factor of 14.9:1 would
prevent lethality to aquatic life passing through the mixing zone.

The definition EPA is using to define the action area for the proposed permit is where the
furthest effect is expected from the proposed action. The furthest effect is expected to occur near
the mouth of the Snake River at its confluence with the Columbia River.

6. Status of Receiving Water Sediment Quality

As part of the Services concurrence with the biological evaluation that was submitted for the
2005 NPDES permit re-issuance to Clearwater (formerly Potlatch), the permittee was required to
conduct monitoring studies in the vicinity and downstream of Outfall 001 including collecting
and analyzing sediment samples from discrete locations in the receiving water system between
the confluence of the Clearwater and Snake Rivers and Lower Granite Dam. The sediment
quality data was combined with data from the other related investigations (i.e., receiving water,
effluent, and biotic tissue) to evaluate potential impacts of discharges from the Clearwater Mill
on juvenile salmon. The goal of the monitoring program was to support the effort to characterize
the potential effects of discharges from Clearwater’s Mill to the Clearwater and Snake Rivers on
endangered and listed species and the environment.

In July 2005, sediment samples from 14 locations in the Snake River downstream of the
confluence and at two reference locations in the Snake and Clearwater Rivers upstream of the
outfall and the mill’s settling pond were collected. Results of chemical and conventional
analysis are reported in Table IV-9. The Snake and Clearwater Reference locations were
upstream of the Clearwater discharge and the downstream sampling location names decrease as
the distance downstream increase, with LPG-14 being the closest downstream sampling location
and LPG-01 being the furthest downstream. As per the Anchor (2006) report, none of the
concentrations of chemicals exceeded their respective benchmark criteria, either in any single
replicate or in the arithmetic average of the respective four replicates for a given station. A
majority of the analytes that were detected at sample stations downstream of the Clearwater
diffuser were also detected at the reference stations on both the Clearwater and Snake Rivers.

Benthic Macroinvertebrate Sampling

In the re-issued permit as part of the concurrence by the Services, Clearwater Paper Corporation
(formerly Potlatch) was required to have a comparative study of the benthic macroinvertebrates
in the Snake River downstream of the discharge point and the upstream reference locations in the
Snake and Clearwater Rivers. The purpose of the benthic community study was to evaluate the
benthic macroinvertebrate community composition for the purpose of determining whether any
potential shifts in the benthic community composition that could affect the prey base for listed
fish species and, if so, whether such shifts may be related to the Mill’s effluent discharge.
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Table IV-9. Sediment quality in Clearwater and Snake Rivers up and downstream of the Clearwater discharge (Anchor 2006).

CR-REF SR-REF LPG-01 LPG-02 LPG-03 LPG-04 LPG-05 LPG-06
Location ID|CR-REF __ Notes/[SR-REF  Notes/|LGP-01 Notes/[LGP-02 Notes/[LGP-03 Notes/|[LGP-04 Notes/[LGP-05 Notes/[LGP-06 Notes/
Conventionals
Oxidation Reduction Potential (mv) 59 -54.7 180 -82.3 -104.6 -97 -88.4 -38.8
Total organic carbon (%) 0.9 2.8 1.5 5.1 5 10 2.2 2.7
Total solids (%) 63.2 51 66.9 33 34.4 29.6 49.6 49.4
Grain size (%)
Gravel 0.1 0.4 11.8 0 0 2.1 0 0
Sand, Very Coarse 0.3 0.6 10.3 1 1.2 3.5 0.8 0.4
Sand, Coarse 1.3 1.7 12.3 0.9 0.8 5.8 0.6 1
Sand, Medium 13.1 6.6 12.7 1 0.9 5.9 0.8 33
Sand, Fine 46.6 33.2 19.9 2.7 2.4 4.4 4.3 9.2
Sand, Very Fine 23.7 30.8 12.5 10.2 10.4 17 26.9 41.9
Silt 11.9 22.4 16.4 76.7 79.9 54.7 65.2 39
Clay 1.3 3.6 2.8 9.1 7.9 5.1 4.6 2.6
Dioxins and Furans (ng/kg)
1,2,34,6,7,8-HpCDD 7.51 7 3547 21.9 21.55 24.23 10.99 11.95
1,2,3,4,6,7,8-HpCDF 1.29J 1.69 J 0.51J 4457 4.577J 5517 244J 24817
1,2,3,4,7,8,9-HpCDF 0.08 J 0.15J 0.07 U 0.28 J 0.29 J 0.36 J 0.15J 0.07U
1,2,34,7,8-HxCDD 0.09J 0.1J 0.16 U 0.33J 0.29J 0.34J 017 J 0.14U
1,2,3,4,7,8-HXxCDF 0.15U 0.13J 0.13U 0.32J 0.34J 0.34J 0.17 J 0.12U
1,2,3,6,7,8-HXxCDD 0.3J 0.29J 0.11U 1.08J 1.03J 1.13J 0.56 J 0.37J
1,2,3,6,7,8-HXCDF 0.15U 0.11J 0.14U 0.25J 0.25J 0.25J 0.14J 0.13U
1,2,3,7,8,9-HxCDD 0.34J 0227 0.16 U 0.88J 0.82J 0.83J 0.47J 0.14U
1,2,3,7.8,9-HXCDF 0.15U 0.07J 0.13 U 0.14 U 0.14 U 0.13 U 0.13 U 0.12 U
1,2,3,7.8-PeCDD 0.15U 0.07 J 0.14U 0.19J 0.18J 0.22J 0.11J 0.13U
1,2,3,78-PeCDF 0.13U 0.07J 0.12U 0.13J 0.13J 0.13J 0.09J 011U
2,3,4,6,78-HXCDF 0.09U 0.1J 0.08 U 0.2J 0217 0.22J 0.12J 0.07U
2,3,4,78-PeCDF 0.14U 0.09J 0.13U 0.17 J 0.17J 0.18 J 0.12 J 0.12U
2,3,78-TCDD 0.06 U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
2,3,7.8-TCDF 0.07U 0.14J 0.25J 0417 0.38J 0.36 J 0.327J 0.16 J
OCDD 56.48 51.73 24.73 160.5 162.5 174.25J 87.25J 85.15J
OCDF 4.56 J 4.18J 1.25J 12.14 12.48 19.7 8.451J 6.28 J
Total HpCDD 20.45 12.83 8.31 45.1 42.55 47.75 22.5 24.2
Total HpCDF 3.93 3.87 1.27 11.51 11.5 15.9 6.48 6.49
Total HXCDD 2.92 1.8 1.12 8.62 7.62 7.88 4.14 3.37
Total HXCDF 1.21 1.49 0.14U 5.54 5.61 6.23 2.79 3.22
Total PeCDD 0.08 0.14 0.14U 1.3 1.13 1.27 0.59 013U
Total PeCDF 0.41 0.54 0.13U 2.67 2.63 2.77 1.5 0.8
Total TCDD 0.12 0.23 0.28 1.37 1.34 1.58 0.7 0.46
Total TCDF 0.21 0.91 1.25 3.88 3.69 3.84 1.93 1.25
Guaiacols (pg/kg)
3,4,5-Trichloroguaiacol 0.06 U 0.21J 0.33J 0.6 J 34517 2.08J 0.08 U 0.08 U
3,4,6-Trichoroguaiacol 0.16 U 021U 0.18 U 032U 031U 032U 0.19U 021U
4,5,6-Trichloroguaiacol 0.07 U 0.09 U 2.117J 2957 9.77 J 9.23J 0.77 J 0.39J
Tetrachloroguaiacol 0.07U 0.09 U 0.08 U 0.14 U 0.14U 0.14U 0.08 U 0.09 U
Phytosterols (ng/kg)
3,4,5-Trichlorocatechol 0.28J 3717 1.9J 52J -- 17.8J 24117 7117
3,4.,6-Trichlorocatechol 0.1U 0.13U 0.31J 02U - 1.78 J 0.11 U 0.45J
beta-Sitosterol 10185 34325 7055 46650 46650 218500 16900 31550
Campesterol 289 1190 300.5J 1835 1685 4537.5 620 1069.5
Stigmastanol 409 J 1735 J 73725 J 4007.5 3927.5 8250 132757 1770
Stigmasterol 273.5 746.5 J 281.5J 1345 1247.5 2527.5 560.75 J 847.5
Tetrachlorocatechol 3.14U NR NR NR NR NR NR NR
Trichlorosyringol 0.07U 0.1U 0.08 U 0.15U 0.14U 0.15U 0.08 U 0.09U
Resin Acids (ng/kg)
1,2-Chlorodehydroabietic acid 75U ouU 8.7U 16 U 150 18U 87U 93U
1,4-Chlorodehydroabietic acid 6.7U 9.1U 7.8 U 15U 14U 16 U 9 U 9.2 U
9,10-Dichlorostearic Acid 25U 34U 29U 51U 48U 56 U 33U 370
Abietic acid 109 J 557517 64.125 265J 24257 13950 59.25J 600
Dehydroabietic Acid 294 J 1975 120.25 977573 900 J 11700 252517 1557.5J
Dichlorodehydroabietic Acid 14U 19U 16 U 29U 270 31U 18U 20 U
Isopimaric Acid 69.75 275 39.375 185J 197.5J 5775 38517 375
Linoleic Acid 232517 265J 78.25J 185J 143J 665 J 5957 237517
Oleic Acid 962.5J 932517 357537 1067.5J 8351J 5900 J 410J 867.5J
Pimaric Acid 21.125 159.25 76.75 68.25J 64.5J 850 17.125J 159.5
Retenes (ng/kg)
Retene 21.28 106.43 J 17.68 190.5 215.25 4322.5 49.33 227.5
Phenols (ng/kg)
2,3,4,6-Tetrachlorophenol 0.08 U 0.11U 0.09 U 0.16 U 0.16 U 0.16 U 0.09U 0.1U
2,4,5-Trichlorophenol 0.07U 0.22J 0.08 U 0.15U 0.15U 0.15U 0.09U 0.1U
2,4,6-Trichlorophenol 0.07U 0.26 J 0.08 U 0.14U 0.14U 0457 0.08 U 0.09U
Pentachlorophenol 0.07U 0.1U 0.08 U 0.43J 0.14U 0.15U 0.26 J 0.27J
Notes:

Reference samples are from the Snake and Clearwater Rivers.
Refer to the data aggregation section of the data summary report for asumptions used in calculating the result average value.
Refer to the data summary report for an explanation of missing data values.

Bold - The analyte was detected.

U - The analyte was not detected above the sample reporting limit.
J - The analyte was positively identified, and the estimated concentration is between the sample detection limit and the sample reporting limit.
NR - The analytical laboratory did not report any data for this compound.
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Table IV-9. Continued.

LPG-07 LPG-08 LPG-09 LPG-10 LPG-11 LPG-12 LPG-13 LPG-14
Location ID[LGP-07  Notes/|LGP-08 Notes/|LGP-09 Notes/|LGP-10 Notes/|LGP-11 Notes/|LGP-12 Notes/|LGP-13 Notes/|LGP-14 Notes/
Conventionals
Oxidation Reduction Potential (mv) -31.9 -3.9 97.2 -71.5 -67.5 -75.9 -65.3 -100
Total organic carbon (%) 1.6 1.9 4.3 4.1 3.9 2.9 2.2 2.2
Total solids (%) 55 52.7 39.3 37.2 41.9 46.1 50.5 52.5
Grain size (%)
Gravel 0.3 0 0 0 0.2 0.1 0.1 0
Sand, Very Coarse 0.3 0.7 0.8 1.4 1.4 1 1.3 0.5
Sand, Coarse 0.3 1.4 1 2.6 2.7 2.6 3.8 1.3
Sand, Medium 1.5 4.9 2.1 4.5 4.3 6.8 13.8 3.9
Sand, Fine 16.6 17.5 8.5 11.7 31.7 38.1 47.5 15.6
Sand, Very Fine 323 344 32.1 28.9 23.9 23.3 17.2 35.8
Silt 46 38.6 47 45.9 28.1 22.7 12.4 37.7
Clay 3 3.1 7.3 5.5 5.2 5.2 3.4 4.6
Dioxins and Furans (ng/kg)
1,2,3,4,6,7,8-HpCDD 8.09 10.33 17.28 16.43 10.78 8.06 5717 25.75
1,2,34,6,7,8-HpCDF 146 J 2.05J 5.34J 5.56 J 2.87J 1.68 J 0.89J 4.157J
1,2,34,7,8,9-HpCDF 0.13J 0.12J 0.34J 0.41J 0.07U 0.11J 0.08 J 0.29J
1,2,3,4,7.8-HxCDD 0.13J 0.13J 0.16 U 0.28 J 0.16 U 0.13J 0.06 J 0.31J
1,2,3,4,7.8-HxCDF 0.1J 0.17J 0.14U 0.71J 0.13U 0.14J 0.1J 0.32J
1,2,3,6,7,8-HXxCDD 0.39J 0.46 J 0.64 J 0.89 J 041J 0.41J 0.26 J 143
1,2,3,6,7.8-HxCDF 0.08 J 0.1J 0.14U 0.7J 0.14U 0.11J 0.06 J 035J
1,2,3,7,8,9-HXxCDD 0.34J 0.39J 0.16 U 0.78 J 0.16 U 0.3J 0.21J 0.87J
1,2,3,7,8.9-HxCDF 0.13U 0.13U 0.14U 0.13U 0.13U 0.13U 0.14U 0.14U
1,2,3,7,8-PeCDD 0.06 J 0.08J 0.14U 0.19J 0.14U 0.14U 0.15U 0.17J
1,2,3,7,8-PeCDF 0.12U 0.06 J 0.12U 0.28J 0.12U 0.12U 0.13U 0.12J
2,3,4,6,7,8-HXCDF 0.06 J 0.08J 0.08 U 0.61J 0.08 U 0.07 J 0.09U 0.3J
2,3,4,7,8-PeCDF 0.06 J 0.07 J 0.13U 0.59J 0.13U 0.06 J 0.14U 0.21J
2,3,7.8-TCDD 0.05U 0.05U 0.05U 0.05J 0.05U 0.05U 0.05U 0.05U
2,3,7.3-TCDF 0.2J 0.2J 0.2J 0.61J 0.2J 0.15J 0.13J 0.33J
OCDD 62.25 76.8 129.1 112.18 75.38 58.25 42.15 158.5
OCDF 4.04J 495 15.24J 1542 ) 7.4J 4.07J 3.74 8.79 J
Total HpCDD 17.58 20.8 31.5 31.73 21.23 15.55 10.92 56.5
Total HpCDF 3.69 4.87 14.48 14.89 7.15 3.81 3.05 10.52
Total HXCDD 2.95 3.33 4.45 6.69 3.37 2.56 1.57 8.83
Total HXCDF 1.63 2.19 5.52 10.87 3.02 1.95 1.25 6.66
Total PeCDD 0.13 0.33 0.34 1.58 0.14U 0.13 0.07 0.75
Total PeCDF 0.65 0.9 1.57 7.5 1.09 0.74 0.53 3.29
Total TCDD 0.46 0.62 0.57 0.7 0.44 0.28 0.09 0.8
Total TCDF 0.9 1.19 1.84 3.71 1.61 1.03 0.66 2.18
Guaiacols (pg/kg)
3,4,5-Trichloroguaiacol 0.26 J 1.24 ) 136 J 0.1U 1.25) 0.32J 041J 0.08 U
3,4,6-Trichoroguaiacol 0.19U 0.19U 031U 024U 024U 023U 0.19U 0.19U
4.5,6-Trichloroguaiacol 0.82J 6.17J 0.28 J 0.11U 0.48 J 0.1 U 7.72 ) 0.08 U
Tetrachloroguaiacol 0.08 U 0.08 U 0.3J 0.11U 0.1 U 0.1 U 0.08 U 0.08 U
Phytosterols (ng/kg)
3,4,5-Trichlorocatechol 1.69J 4.62J 8.271J 3.01J 9.01J 2.321) 6.42J 34317
3,4,6-Trichlorocatechol 0.12U 0.28J 0.19U 146 J 1.1J 0.84J 0.61J 0.11U
beta-Sitosterol 12350 18200 52350 53400 58700 32950 30700 26100
Campesterol 481.75J 641 J 1877.5 1882.5 2377.5 1347.5 1242 885.75 J
Stigmastanol 1107.5J 1397.75 J 2962.5 J 3105 J 3170 1485 J 1024.25 ) 1905 J
Stigmasterol 429.5) 511.25J 1320 J 1297.5 1450 869.25 J 715 J 599 J
Tetrachlorocatechol NR NR NR NR NR NR 494U NR
Trichlorosyringol 0.09U 0.09 U 0.14U 011U 0.11U 0.11U 0.09U 0.27J
Resin Acids (png/kg)
1,2-Chlorodehydroabietic acid 9U 9.4 U 150 14U 14 U 9.8 U 99U 92U
1,4-Chlorodehydroabietic acid 8.1U 85U 13U 13U 9U 9.8 U 89U 82U
9,10-Dichlorostearic Acid 30U 31U 47U 46 U 31.375J 36 U 33U 30U
Abietic acid 64.75 90.5J 642.5 2570 J 4005 J 1947.5 732.5 545 J
Dehydroabietic Acid 307.5 465 J 1825 5675 J 4175 4775 2950 J 987.5J
Dichlorodehydroabietic Acid 170 17U 26 U 26 U 25U 20U 18U 170
Isopimaric Acid 49.5 85.75J 360 47757 857.5J 350 530 21257
Linoleic Acid 90.75 929 J 270 J 180 J 425J 215 360 J 129.5J
Oleic Acid 750 J 692.5J 1300 J 4550 J 1700 J 2025 2075 J 900 J
Pimaric Acid 28.875 29.5 195 167.5J 27757 127.25 415.25 57.25J
Retenes (pg/kg)
Retene 49.38 69.65 385.25J 1482.75 243 96.58 J 117.28 2507
Phenols (ng/kg)
2,3,4,6-Tetrachlorophenol 0.1 U 0.09U 0.11U 0.12U 0.12U 0.12U 0.38J 0.52J
2,4,5-Trichlorophenol 0.09U 0.09U 0.32J 0.12U 0.11U 0.11U 0.09 U 0.09U
2,4,6-Trichlorophenol 0.08 U 0.08 U 0.4J 0.11U 0.32J 0.1U 0.08 U 0.08 U
Pentachlorophenol 0.09 U 0.08 U 0.1U 0.44 J 0.11U 0.1U 0.29J 0.08 U
Notes:

Reference samples are from the Snake and Clearwater Rivers.
Refer to the data aggregation section of the data summary report for asumptions used in calculating the result average value.
Refer to the data summary report for an explanation of missing data values.

Bold - The analyte was detected.

U - The analyte was not detected above the sample reporting limit.
J - The analyte was positively identified, and the estimated concentration is between the sample detection limit and the sample reporting limit.
NR - The analytical laboratory did not report any data for this compound.
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AMEC (2006b) indicates that the evaluation of the benthic community data indicates the
following:
Taxa Richness: AMEC (2006) indicates that taxa richness at downstream sampling
locations is not different from taxa richness at the Snake River reference location, but does
differ from taxa richness at the Clearwater River reference location. AMEC (2006) notes
that the observed difference are likely attributable to differences in water temperature
and/or habitat characteristics and not to influence from the Mill’s effluent.
Abundance: Species abundance ate downstream locations is not different from species
abundance at the Clearwater River reference location, but does differ from Snake River
reference abundance. In evaluating the difference in abundance, abundance was
correlated to temperature and not to concentrations of chemicals measured in sediment
samples.
Percent dominant taxa: No difference exists between downstream and reference locations
with respect to percent dominant taxa with the exception of the furthest downstream
location LGP-01 (the only location where an amphipod was observed).
Tolerance Index: There were no differences between tolerance indices for downstream
sampling locations and those for the Snake River reference location. Although there were
some difference in tolerance indices between downstream locations and the Clearwater
River reference location, these were correlated to differences in percent fine sand and
water temperature and not concentrations of chemicals measured in sediment samples.

The overall results of the macroinvertebrate sampling reveal no clear indications that the
Facility’s effluent has any significant influence on the downstream macroinvertebrate
community (AMEC, 2006b).

Resident Fish Tissue Sampling and Analysis

In accordance with the renewal of the NPDES permit for Clearwater Paper Corporation
(formerly Potlatch), the permittee was required to conduct resident fish tissue monitoring studies
in the vicinity and downstream of Outfall 001 associated with Clearwater’s Mill in Lewiston,
Idaho. A total of 24 field sample replicate composites, field duplicates for six replicate
composites and eight reference station composites were analyzed in this study. Analytes
including dioxins/furans, resin acids, retene, beta-sitosterol, and chlorophenol were measured.
Toxicity equivalence factors (TEFs) were calculated for all dioxin/furan congeners. The total
concentration for each dioxin/furan congener was multiplied by its TEF and the results for each
congener were expressed in terms of 2,3,7,8-TCDD equivalents (TEQ). The benchmark
dioxin/furan toxicity equivalency factor (TEF) for 2,3,7,8-TCDD and total dioxin/furan TEQ is 9
TEQ. All TEQs calculated from resident fish were less than 0.1 thus no bioaccumulation effects
are expected from the concentration of dioxins/furans in resident fish (Anchor, 2008a).

The concentration of the majority of the compounds analyzed were non-detect in the resident fish
tissue. Seven different analytical methods were used and a total of 4590 individual analytes
tested. Of the 4590, only 617 were detected in fish tissue. None of the analytes exceeded their
respective benchmark criteria and of the analytes detected, 90 of the 617 detected results were
attributed to linoleic acid and oleic acid/linolenic acid values. A majority of the analytes that
were detected in resident fish from sample stations downstream of the Clearwater diffuser were
also detected at the reference stations on both the Clearwater and Snake Rivers, although tissue
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concentrations tended to be lower at the reference stations as compared to the downstream
sample stations (Anchor, 2008a).

Caged Bivalve Bioaccumulation Study

Clearwater Paper Corporation (formerly Potlatch) was required in the 2005 permit to conduct
bioaccumulation studies downstream of Outfall 001 to evaluate potential impacts of the
discharges from Clearwater Mill on listed species. A caged bivalve study was performed in
accordance with the ESA Tier 1 Monitoring Plan approved by NOAA Fisheries and U.S. Fish
and Wildlife Services. Locations for the caged bivalve study coincided with the sample stations
for the receiving water and sediment studies previously discussed in this BE. Bivalve were
placed at two upstream reference locations and five downstream locations between the
Clearwater Mill outfall and the Lower Granite Dam.

Caged bivalve tissue collection resulted in 10 composite samples from below the Mill’s outfall,
one field duplicate composite, two baseline composites collected prior to deployment, and three
reference site composites from upstream locations. Analytes including dioxins/furans, resin
acids, retene, beta-sitosterol, and chlorophenol were measured. Toxicity equivalence factors
(TEFs) were calculated for all dioxin/furan congeners. The total concentration for each
dioxin/furan congener was multiplied by its TEF and the results for each congener were
expressed in terms of 2,3,7,8-TCDD equivalents (TEQ). The benchmark dioxin/furan toxicity
equivalency factor (TEF) for 2,3,7,8-TCDD and total dioxin/furan TEQ is 9 TEQ. All TEQs
calculated from resident fish were less than 0.1 thus no bioaccumulation effects are expected
from the concentration of dioxins/furans in resident fish (Anchor, 2008b).

The concentration of the majority of the compounds analyzed were non-detect in the resident fish
tissue. Seven different analytical methods were used and a total of 688 individual analytes
tested. Of the 688, only 131 were detected in fish tissue. Of the 131 detected results, 32 were
attributed to linoleic acid and oleic acid/linolenic acid values. A majority of the analytes that
were detected in caged bivalves from sample stations downstream of the Clearwater diffuser
were also detected at the reference stations on both the Clearwater and Snake Rivers, and the
downstream sample stations showed that all tended to be very similar in the types and
concentrations of analytes detected (Anchor, 2008b).
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V. Species Description

This section describes the threatened and endangered species that may occur in the
Action Area as indicated by the USFWS! and NOAA? . The discussion includes the life
history, habitat use, and habitat concerns as well as specific information on the
abundance and timing of occurrence of each species within the Action Area. Additional
species including Spalding’s Catchfly, Yellow-billed Cuckoo, Northern Wormwood, and
the Washington Ground Squirrel may be present in the action area but are not considered
in this BE because they are not aquatic or aquatic dependent. These species are presented
in this section but are not considered any further in the evaluation of effects of the action.
The species addressed in this BE and their status is listed in Table V-1. The presence of
threatened and endangered fish species by month is summarized in Figure V-1.

Table V-1. List of the threatened and endangered species addressed by this BE.
Common Name Scientific Name Listing Status  Critical Habitat

Bull Trout Salvelinus confluentus Threatened Yes

Snake River Fall Chinook salmon Oncorhynchus Threatened Yes
tshawytscha

Snake River Sockeye salmon Oncorhynchus nerka Endangered Yes

Spring/Snake River Summer Oncorhynchus Threatened Yes

Chinook salmon tshawytscha

Steelhead Oncorhynchus mykiss Threatened Yes

Species life History phase |Oct ov [Dec [Jan [Feb Mar |Apr May [June Uuly |Aug \Sept

Fall Chin  jadult migration

spawning/incubation| %\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\s\\\\\\&

(subyearling)smolt outmigration

ouring) _ ol utmigraion N\ N

Sp/Su Chin dult migration \
(yearlings) smolt outmigration -
Steelhead  |adult overwmterlng

.
adult migration R s
resmoltrearing QLA

(1-3yr old) smolt outmlgratlon \
F igure V-1. Timing of pre of salmon/steelhead species in the Action Area by life history phase based
n passage data collected tth L ower Granite Dam (DART). Bull trout presence data are very limited and
timing is therefore estimated (USACE, 1999).

1 ID: 01EIFW00-2016-SLI-1045; WA: 01EWFWO00-2016-SLI-1286
2 http://www.westcoast.fisheries.noaa.gov/protected_species/species_list/species_lists.html)
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Inventories and Surveys

Descriptions of each species were synthesized from numerous documents and reports
relevant to both the broad aspects of each species as well as information pertinent to the
Action Area. Data presented on salmon, steelhead, and bull trout presence and
abundance are from the following sources:

e  Adults migrating upstream through the fish ladders are counted at the Lower Granite
Dam March 1% through December 15™ at the Lower Granite Dam (Larry Basham,
Field Coordinator, Fish Passage Center, Pers. Comm., L. Herger, USEPA, August
20, 2003). These data were accessed from the Columbia River Data Access in Real
Time database (DART)?, which stores data from numerous sources and projects. .

e Smolt data are available from the Lower Granite Dam smolt trap that is operated
March through June. There are some year-to- year differences in these collection
periods due to factors such as equipment and flow levels. These data were accessed
from the DART database.

e  The Columbia Basin Pit Tag Information System (PTAGIS)* database was queried
for pit tag data collected at various sites in the basin. These data are useful for
describing abundance and period of presence of smolts in the action area. The
Columbia Basin Pacific States Marine Fisheries Commission maintains this
database.

Bull Trout (Salvelinus confluentus) — Threatened
1. Status and Description

Bull trout are within the char subgroup of the family Salmonidae. The species is native
to the Pacific Northwest and western Canada and is widespread throughout the tributaries
of the Columbia River Basin (USFWS, 1998a). The USFWS listed the Columbia River
population segment of the bull trout as threatened on June 10, 1998 (63FR 31647).
Currently, Critical Habitat for bull trout has been designated throughout their U.S. range,
and was set in place on September 30, 2010 (50 CFR, RIN1018-AWS&8). It includes all
streams, lakes, and reservoirs in which bull trout are found, in Idaho, Washington,
Oregon, Montana, and Nevada. Within Washington, 1213 km of marine shoreline have
also been designated as bull trout critical habitat.

The USFWS recognizes 386 bull trout stocks within the Columbia River population
segment in Montana, Idaho, Oregon, and Washington (USFWS, 1997). The area covered
by the Columbia River population segment includes the entire Columbia River and
eleven of its tributaries, excluding isolated populations in the Jarbridge River (a Snake
River tributary) in Nevada.

Bull trout are present in the Snake River, (USFWS, 2000), and occupy large areas of

3 http://www.cbr.washington.edu/dart/dart.html
4 http://www.ptagis.org
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contiguous habitat in the Snake River basin downstream of Hells Canyon Dam (USFWS,
1998a). Major Snake River tributaries below Hells Canyon Dam with bull trout
subpopulations include the Tucannon, Grande Ronde, Imnaha, Clearwater and Salmon
rivers and Asotin Creek (USFWS, 2000). Subpopulations occurring upstream of Hells
Canyon Dam are generally small, isolated, and fragmented (USACE, 2002).

Historically, bull trout occurred throughout the Columbia River (IDFG, 1999). Bull trout
were likely dispersed widely throughout the Snake River drainage (except in eastern
Idaho) limited only by natural passage and thermal barriers (USACE, 1999). They were
not known to occur above Shoshone Falls on the Snake River or in the Wood River basin.
Today, bull trout are primarily found in upper tributary streams and some lake and
reservoir systems as they have been eliminated from the main-stems of most large rivers
(USFWS, 1998b). Generally, known bull trout populations in the entire Columbia River
population segment are declining and occupy about 45 percent of their estimated historic
range (Quigley and Arbelbide, 1997). In the Snake River and its tributaries, some bull
trout populations appear stable, such as those in the Grande Ronde, Tucannon, and
Malheur rivers, while others have a moderate to high risk of extinction (USFWS, 1997).
Many bull trout have been observed in the Imnaha, Clearwater, and Salmon rivers
(USFWS, 1998a), but these fish occur as isolated subpopulations in headwater tributaries.
They exhibit lost or restricted life history forms, and have reduced spawning areas and
low abundances (USFWS, 1998a).

2. Life History

Bull trout populations exhibit four distinct life history forms: resident, fluvial, adfluvial,
and anadromous. Fluvial, adfluvial, and anadromous fish are migratory, spawning in
tributary streams where juveniles rear for one to four years. Fluvial bull trout juveniles
then migrate to rivers where they grow to maturity. Adfluvial bull trout, after rearing,
migrate to lakes where they remain until they reach maturity (Fraley and Shepard, 1989).
Anadromous juvenile bull trout migrate to saltwater/coastal areas. This form does not
occur in the Snake River basin and will not be discussed. The resident bull trout form
inhabits their natal streams or nearby tributaries for their entire life cycle. More than one
life history form, such as resident and adfluvial or fluvial, may occur in the same stock or
population. Offspring of these fish may exhibit any one of these life history type
behaviors (USFWS, 1998a). In the Snake River basin, bull trout exhibit both migrant and
resident life history forms (USACE, 1999).

Adult bull trout begin to migrate from feeding to spawning grounds during the spring and
summer, usually ending by mid to late July (USFWS, 1999a). Spawning occurs from
August to November, with a peak during September and October (IDFG, 1999). A
decrease in water temperature to below 10°C typically induces spawning (IDFG, 1999;
USFWS, 1999a). Bull trout spawning occurs in the coldest stream reaches within river
basins that are clean and free of sediment (USACE, 1999). Spawning sites are typically
found in runs, tails, and pools with water depth ranging from 0.2 to 0.8 m. Eggs are
buried 10 to 20 cm in the gravel with a water velocity ranging from 0.2 to 0.6 m/s (IDFG,
1999). Adult bull trout migrate back to wintering areas, lakes and large rivers, once
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spawning is complete in the fall.

Bull trout embryos incubate over the winter and hatch in late winter or early spring
(Weaver and White, 1985). Emergence has been observed over a relatively short period
of time after a peak in stream discharge from early April through May (Rieman and
Mclntyre, 1993).

Juvenile migratory bull trout typically remain in tributary streams for one to three years
before migrating to river main-stems and lakes when they are six to eight inches long.
Rearing juvenile bull trout spend most of their time in close proximity to stream substrate
(USFWS, 1998b). They require high levels of in-channel woody debris, undercut banks,
and rock/cobble substrate for use as cover (Rieman and Mclntyre, 1993; IDFG, 1999;
USFWS, 1999a). Juvenile bull trout are more sensitive to temperature changes than other
life stages. Hillman and Essig (1998) found that the optimal temperature for juvenile
growth and rearing is likely 12 to 14°C. Juvenile bull trout prey on terrestrial and aquatic
insects, and become more piscivorous as they mature (USFWS, 1998b).

Juveniles of the fluvial and adfluvial forms migrate during the spring, summer, and fall.
Once reaching the river main-stem or lake, they will remain there until reaching sexual
maturity at age 4 to 7 years (USFWS, 1998b). Migratory bull trout are typically larger
than the resident form reaching approximate lengths of 24 inches as compared to 6 to 12
inches for residents (USFWS, 1998a).

Adfluvial mature bull trout associated with reclamation projects in the upper region of the
Snake River basin appear to reside in reservoirs for approximately six months between
November and June (USACE, 1999). During this period, with water temperatures of 7 to
12 °C, adult adfluvial bull trout live in shallow areas, depending on prey availability
(Flatter, 1997). Most bull trout, even those not sexually mature, appear to migrate
upstream beginning in May and June and return in November to December (USACE,
1999).

3. Habitat Concerns

All life history stages of bull trout have complex habitat requirements compared to many
other salmonids (Fraley and Shepard, 1989; Rieman and MclIntyre, 1993). The five
parameters necessary for bull trout success, as outlined by Rieman and MclIntyre (1993),
are adequate channel and hydrologic stability, substrate, cover, temperature, and the
presence of migration corridors. Also, stream flow, bed load movement, and channel
instability influence the survival of juvenile bull trout (Weaver, 1985; Goetz, 1989).

Preferred spawning habitat includes low gradient streams with loose, clean gravel and
cobble substrate and high water quality (Fraley and Shepard, 1989; USFWS, 1998b).

The relatively long incubation period makes bull trout eggs and embryos vulnerable to
fine sediment accumulation and water quality degradation (Fraley and Shepard, 1989).
Cover, such as large woody debris, undercut banks, boulders, pools, side margins, and
beaver ponds, is heavily utilized by all life stages of bull trout for foraging and resting
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habitat (USFWS, 1998a). Bull trout prefer cold waters, and temperatures in excess of
15°C are considered to limit their distribution (Rieman and Mclntyre, 1993). Finally,
migration corridors are important for sustaining bull trout populations, allowing for gene
flow and connecting wintering areas to summer/foraging habitat (Rieman and MclIntyre,
1993).

Bull trout distribution, abundance, and habitat quality have declined range-wide (Bond,
1992; Schill, 1992; Thomas, 1992; Ziller, 1992; Rieman and Mclntyre, 1993; Newton
and Pribyl, 1994; McPhail and Baxter, 1996). Threats to bull trout in the coterminous
United States fall into several categories including: habitat degradation (e.g., land
management activities with negative impacts on water quality or spawning habitat);
passage restrictions; mortality or entrapment at dams; and competition from non-native
lake and brook trout (USFWS, 1998b). Specific land and water management activities
that depress bull trout populations and degrade habitat include dams and other diversion
structures, forest management practices, livestock grazing, agriculture, agricultural
diversions, road construction and maintenance, mining, and urban and rural development
(Beschta et al., 1987; Chamberlin et al., 1991; Meehan, 1991; Frissell, 1993; Wissmar et
al., 1994).

Bull trout populations associated with lower Snake River hydropower dams and
reservoirs are likely affected by dam operation and/or flow augmentation (i.e., spill) used
to mitigate effects on salmon migration by increasing fish passage efficiency (USACE,
1999). Spill could result in the entrainment (and associated stranding, isolation, and/or
delayed upstream migration) of individual bull trout that migrate to lower Snake River
reservoirs seasonally to feed (USACE, 1999). Dams themselves can potentially harm
bull trout through turbine mortality or gas super-saturation (USFWS, 1999b). Reservoir
operations could negatively impact bull trout habitat quality and quantity, availability of
Chinook smolts (the bull trout's most abundant prey in the lower Snake River main-
stem), and access to tributary streams below the dams (USACE, 1999). Dam operations
also cause water temperature shifts that could prolong warm water periods, delaying bull
trout migration to cooler tributaries. Finally, fish passage ladders at dams have been
designed for salmon and are not fully compatible with bull trout swimming style,
resulting in blockage or delay for bull trout entrained in dam tail waters, though some
bull trout have been observed to pass at fish ladders (USACE, 1999). Critical habitat has
been noted by the USFWS as depicted in Figure V-2.

4. Presence in the Action Area

Information to describe bull trout use of the Action Area is very limited but it is likely
that fluvial and adfluvial form of both adults and juveniles may be present in the action
area during there migration periods. One bull trout was spotted at Lower Granite Dam in
1998 (USFWS, 2000), possibly indicating that fluvial bull trout are migrating to some of
the several bull trout subpopulations upstream of Lower Granite Dam (USACE, 2002).
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Figure V-2. Bulltrout critical habitat.
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Conversely, downstream movement of migrants from upstream of the Lower Granite
reservoir (i.e., from Asotin Creek, and the Grande Ronde, Imnaha, Salmon, and
Clearwater rivers) can also potentially move freely to and from Lower Granite Reservoir.
However, the USFWS (2000) has found little evidence to suggest that these
subpopulations use habitat associated with the lower Snake River main-stem dams.
Seasonal use of the Snake River by bull trout is likely in upriver tributaries such as the
Grande Ronde and Imnaha rivers, but these areas are substantially upstream of the Action
Area.

In the Clearwater basin, there are known subpopulations of bull trout in the Selway,
Lochsa, and North Fork and South Fork Clearwater rivers (IDFG, 1999). While little is
known of the status or trends of these subpopulations, the migratory form is known to
exist. Their use of the main-stem Clearwater River is seasonal, as summer water
temperatures exceed those used by bull trout.

Besides the restrictions of movement caused by the dams and the overall low population
status of bull trout in the basin, use of the Action Area is limited by physical habitat
conditions. Spawning and rearing habitat between the Clearwater/Snake confluence and
Lower Granite Dam is limited due to high water temperatures, lack of in-stream woody
debris (cover), and poor gravel substrate. The combination of these factors likely results
in a low abundance of bull trout in the Action Area. Estimated periods of presence of
adult adfluvial bull trout in reservoirs like the Lower Granite Reservoir are November
through May (USACE, 1999).

5. Abundance and Timing Data

At the Lower Granite Dam, one bull trout was caught in the Snake River every year or
two, indicating that bull trout are present in the upper end of Lower Granite Reservoir
during the spring of at least some years (Bueftner, 2000). Basham (2000) indicated that
the Idaho Department of Fish and Game smolt trap at Lewiston, Idaho captures an
occasional bull trout, at catch rates of no more than one bull trout annually. Data from
the Fish Passage Center shows no bull trout captured in the Lower Granite Dam smolt
trap during the years 2006 through 2015. Because the trap is only operated during the
spring, the catch information cannot be used to confirm that bull trout are absent any time
of the year. Likewise, it is possible that bull trout may be passing through the Lower
Granite Dam during periods when the smolt trap is not operational or the counts are not
being made at the ladders (July through February and January through February,
respectively).

Recent telemetry studies indicate that adult bull trout typically occur in or near the action
area for about 7-8 months annually. Baxter (2002) used telemetry to observe bull trout
seasonal migrations from the Wenaha River, a tributary to the Grande Ronde River, to the
Snake River downstream of Hells Canyon. Of the bull trout that migrated from the
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Wenaha to the Snake River, most reached their furthest distance from the Wenaha River
from late October to mid-December. Among those bull trout, return migration occurred
between May and early July.

Fall Chinook salmon (Oncorhynchus tshawytscha) - Threatened
1. Status and Description

The Chinook salmon is the largest of the Pacific salmon (NMFS, 1997a). In the Snake
River Basin, there are spring, summer, and fall Chinook runs. Due to differences in
genetics, as well as spawning location and timing, fall Chinook are considered a separate
Evolutionarily Significant Unit (ESU) from the other Snake River Chinook runs
(Matthews and Waples, 1991). Spring and summer Chinook are discussed in a separate
section. The Snake River fall Chinook was listed as threatened on April 22, 1992
(NMFS, 1992) and Critical Habitat was designated for this run on December 28, 1993.
The designated Critical Habitat includes all river reaches accessible to Chinook salmon in
the Columbia River from the Dalles Dam upstream to the confluence with the Snake
River in Washington (NMFS, 1998). Critical Habitat in the Snake River basin includes
its tributaries in Idaho, Oregon, and Washington.

Historically, fall Chinook were found throughout the Snake River main-stem and the
lower sections of its major tributaries, occurring all the way upstream to Shoshone Falls
(607 RM upstream). Snake River fall Chinook are now restricted to the portions of the
Snake River below Hells Canyon Dam. Currently, Snake River fall Chinook spawn in the
main-stem Snake River from the head of Lower Granite Dam Reservoir at RM 148.3 to
Hells Canyon Dam at RM 184.3, the lower reaches of the Clearwater and Salmon rivers
in Idaho, and the Grande Ronde, Imnaha, and Tucannon rivers of Oregon and
Washington.

2. Life History

Columbia Basin fall Chinook salmon are ocean-type outmigrants, typically migrating to
the ocean at a much younger age than stream-type spring/summer Chinook (Waples et al.
1991). Although they may remain in fresh water for up to a year after hatching, the
majority of juveniles begin outmigrating within the first three months of life. Ocean-type
Chinook are more likely to remain in coastal waters in the ocean, rather than undergoing
extensive offshore migrations, and to utilize estuaries and coastal areas for juvenile
rearing to a larger degree than stream-type Chinook.

Adult fall Chinook begin entering the Columbia River in July and migrate to the Snake
River primarily from August to November. By October, most fall Chinook have passed
Lower Granite Dam (USACE, 1999). Preferred water temperature ranges for adult
Chinook salmon have been variously described as 12.2 to 13.9 °C (Brett, 1952), 10 to
15.6 °C (Burrows, 1963), and 13 to 18 °C (Theurer et al., 1985). From 1993 to 1995,
Groves and Chandler (2001) observed that the peak spawning by fall Chinook salmon in
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the Snake River occurred from about November 1 to November 20 with the earliest
spawning observed on October 21; the latest spawning was December 13. During their
study, spawning generally began as water temperatures dropped below 16.0°C, and
concluded as temperatures approached 5.0°C.

In the Snake River Basin, fall Chinook salmon spawn from October to December in the
main channel of the Snake River and in the lower reaches of its major tributaries. Female
Chinook deposit eggs in redds constructed in gravel beds. Fry emerge from the gravel
from late April to late May. Fry rear near the shoreline of the main-stem river and in
river reservoirs for a few months before migrating to the ocean as subyearlings in the
summer and fall (Garland and Tiffan, 1999). Analysis of Passive Integrated Transponder
(PIT) tagged fall Chinook indicates significant numbers of subyearling migrants continue
moving through the lower Snake River corridor of reservoirs during July and August.
Out-migration is initiated when juvenile fall Chinook reach a threshold size believed to
be about 85 mm; this often occurs as water temperature increases and river flow drops in
June and July (Williams et al., 1996). Fall Chinook continue to rear and grow as they
migrate and actively feed in the juvenile migration corridor/rearing area. Fall Chinook
juveniles use the shoreline habitat during outmigration. They preferred low water
velocity and sandy substrate to rip rap, due to better foraging opportunities (Williams et
al. 1996). Bottom gradients, also influenced the habitat selection of subyearling fall
Chinook salmon with most being found in areas with slope less than 20 percent (Garland
and Tiffan, 1999). Subyearling fall Chinook salmon in the lower Snake River reservoirs
are either pelagic-oriented or found over sandy, mostly unvegetated substrate. Young fall
Chinook become more pelagic as shore temperatures exceed 20 °C. High water
temperatures may limit juvenile fall Chinook salmon rearing in reservoirs along the main-
stem of the Snake River after July (USACE, 1995). Migration spikes documented at
Lower Granite Dam are typical before and after August. These are likely caused by the
formation of elevated water temperatures that cause a thermal barrier preventing fish
passage down river.

Once fall Chinook young enter the Columbia River estuary, they forage and grow before
moving to the ocean (Van Hynig 1968). Fall Chinook remain in the ocean for one to four
years before migrating back to their natal rivers and streams. Most Snake River fall
Chinook return after three years (Chapman et al. 1991).

3. Habitat Concerns

Factors influencing the decline of fall Chinook include the destruction, modification, or
curtailment of its habitat or range. Human activities that contribute to habitat loss and
modification are water diversions, timber harvest, agriculture, mining, and urbanization
(NMFS, 1998). Over-fishing of the species for commercial, recreational, scientific or
educational purposes is also a contributing factor. Finally, factors such as predation,
introduction of non-native species, and habitat loss or impairment increase stress on any
surviving individuals and thus increases potential susceptibility to diseases. The
continued straying by non-native hatchery fish into natural production areas is an
additional source of risk to the Snake River fall Chinook salmon (NMFS, 1998).
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Hydroelectric development on the main-stem Columbia and Snake rivers continues to
affect juvenile and adult migration (NMFS, 1998). Almost all historical Snake River fall-
run Chinook salmon spawning habitat in the Snake River Basin was blocked by the Hells
Canyon Dam complex (NMFS 1998). Inundation of the main-stem Snake and Columbia
rivers have reduced the remaining habitat. Critical habitat has been noted by the USFWS
as depicted in Figure V-3.

Figure V-3. Chinook salmon critical habitat.
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4. Presence in Action Area

The Action Area is within the Snake River fall Chinook salmon migration corridor used
by adults migrating to upstream spawning habitat and by smolts outmigrating to the
ocean. Returning adult fall Chinook salmon migrate upstream through this section of the
Snake River from May through September and smolts migrate downstream through the
area primarily from April through October.

Orientation within the water column is not specifically known for adult fall Chinook.
However, hydroacoustic surveys (USACE 1991) found larger fish are typically oriented
in close proximity to the bottom in the Lower Granite Reservoir. Outmigrating juveniles
were located throughout the water column with the greatest concentration in the upper 15
meters. Subyearling Chinook use shoreline areas of islands and other shallow areas
within the Lower Granite Reservoir during migration (Bennett et al. 1993).

5. Abundance and Timing Data

Fall Chinook passage data has been collected at the Lower Granite Dam beginning in
1975 and are available from the DART database’. These data are collected at the dam
starting on August 18 and ending on December 15%, as the Corps considers this time
frame the counting window (USACE as cited at
http://www.cbr.washington.edu/dart/adultruns.html). This window of data collection effort may
not capture the earliest dates of passage. Data for 2006 through 2015 are presented to
describe abundance and passage in the vicinity of the Action Area (Appendix E).

Upstream passage of adult fall Chinook into the Lower Granite Reservoir occurred from
late August to early November (Table V-2 and Figure V-4). The date of early passage
for the Lower Granite Dam is August 17, 2008 and 2012(earliest date of data collection)
and the date of late passage is assumed to be December 15, 2010 (latest date of data
collection). Thus, data presented in Table V-2 collected from 2006 through 2015 reflects
the start of monitoring rather than the date of first passage. For these years, the data end
between December 2 (in 2009) and December 15 (in 2010).

5 http://www.cbr.washington.edu/dart/adultruns.html
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Table V-2. Dates of Adult Fall Chinook Passage at Lower Granite
Dam, 2006 - 2015 (source: DART).
Year Flow First | S5th %tile | S0th %tile | 95th %tile Last
2006 | Average 8/18 8/30 9/18 10/16 12/3
2007 | Average 8/18 8/31 9/21 10/20 12/3
2008 | Average 8/17 8/31 9/12 10/09 12/4
2009 | Average 8/18 8/29 9/14 10/16 12/2
2010 | Average 8/18 9/3 9/19 10/15 12/15
2011 High 8/18 8/28 9/19 10/21 12/7
2012 | Average 8/17 972 9/18 10/11 12/12
2013 | Average 8/18 9/5 9/20 10/13 12/4
2014 | Average 8/18 9/3 9/20 10/13 12/4
2015 Low 8/18 9/1 9/19 10/15 12/14

Figure V-4. Average adult fall Chinook passage at Lower Granite Dam, 2006 - 2015 (source: DART).
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Dam passage data, obtained through the University of Washington's Columbia Basin
Research DART website, show that the subyearling Chinook are passing through Lower
Granite Reservoir from before March 26 (in 2011 - 2015) through November 1 (in 2006,
2008, 2011), respectively (Table V-3 and Figure V-5). Most out-migrating subyearling
wild fall Chinook passed over the Lower Granite Dam in June and July in sampled years
2006 to 2015. During this time period, total numbers of fish for each year ranged from
approximately 338,000 (2007) to 1,177,374 (2011). The timeframe for the majority of
wild fall Chinook out-migration is relatively narrow (during June, July, and August over
the monitored years) and the fraction of the total population outmigrating during a given
week is relatively constant from one year to another.

Table V-3. Dates of sub-yearling wild fall Chinook passage at Lower
Granite Dam 2006 - 2015 (source: DART).
Year Flow First 5th %tile 50th %tile 95th %tile Last
2006 | Average 3/31 5/20 6/5 7/8 11/1
2007 | Average 3/30 6/1 6/10 7/28 10/31
2008 | Average 4/3 5/23 6/16 8/9 11/1
2009 | Average 4/2 5/26 6/9 7/11 10/31
2010 | Average 3727 5/31 6/8 7/26 10/31
2011 High 3/26 5/20 6/10 7/24 11/1
2012 | Average 3/26 5/23 6/14 7/22 10/31
2013 | Average 3/26 5/24 6/9 9/3 10/31
2014 | Average 3/26 5/26 6/11 8/6 10/31
2015 Low 3/26 5/25 6/7 8/3 10/31
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Figure V-5. Average sub-yearling wild fall Chinook passage at Lower Granite Dam 2006 - 2015 (source:
DART).

Currently, hatchery-reared fall Chinook make up the majority of the juvenile fall Chinook
population in the Snake River. Downstream migrating subyearling hatchery fall Chinook
passed over the Lower Granite Dam primarily between 2 May and 22 November in
sampled years 2013 and 2010 (Table V-4). The periods of migration through the Snake
River for hatchery-reared fall Chinook were not always consistent with those of the wild
population. This may be attributable to the timing of their release from the hatcheries, or
other factors such as hatchling survival, predation, or passage mortality. Total numbers of
hatchery fall Chinook out migrating in each year ranged from approximately 3000 (2013)
to 58,000 (2012).
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Table V-4. Subyearling hatchery fall Chinook passed over the Lower Granite

Dam, 2006 - 2015 (source: DART).
Year Flow First S5th %tile 50th %tile 95th %tile Last
2006 Average 3725 4/16 6/4 11/11 12/16
2007 Average 3/27 4/20 5/13 6/16 10/28
2008 Average 3/27 4/20 6/2 10/20 12/13
2009 Average 1/1 4/17 5/28 11/11 12/5
2010 Average 3725 4/23 6/5 11/22 12/16
2011 High 3/23 4/8 5/30 8/11 12/15
2012 Average 3/22 4/4 6/3 11/7 12/20
2013 Average 3/18 4/7 572 6/10 8/8
2014 Average 4/5 4/15 6/2 7/8 11/11
2015 Low 4/3 4/25 5/29 6/13 8/31

6. Travel Time

Keefer et al. (2002) investigated adult passage efficiency and travel time of fall Chinook
at eight main-stem dams and reservoirs in the lower Columbia and Snake rivers, all major
tributaries between Bonneville and Priest Rapids Dams on the Columbia River, and the
Snake River and its tributaries upstream to Hells Canyon Dam during the fall (August-
October) over a period of three years. Median values reported for the three-year duration
ranged from 19 km/day to 31 km/day, with a mean of 27.2 km/day. Keefer et al.
(unpublished manuscript) also studied fall Chinook migration speed in Columbia and
Snake River reservoirs (Bonneville, Dalles, John Day, McNary to Ice harbor, McNary to
Hanford receiver, Ice Harbor, Lower Monumental, Little Goose, Lower Granite to Snake
River receiver, and Lower Granite to Columbia River receiver) over the same three-year
duration. Median values reported for the three-year duration ranged from 8 km/day to 71
km/day, with a mean of 49.6 km/day.

Skalski et al. (1996) measured juvenile fall Chinook migration speed during both
moderate and low river flows in the Columbia River, downstream of its confluence with
the Snake River. At free flowing and impounded stretches, where flow rates were
approximately 8500 m?®/s, migration speeds were 40 km/day to 55 km/day. At lower
flows, approximately 4250 m?/s, migration speeds were 24 km/day to 27 km/day.

For both juvenile and adult fall Chinook, a range of mean migrations speeds of
approximately 25 to 50 km/day has been observed. This distance from the confluence of
the Snake and Clearwater rivers and the Lower Granite Dam is approximately 31 miles,
or 50 km. Given the mean migration speeds observed in the literature, fall Chinook may
require one to two days to travel between the confluence of the Snake and Clearwater
rivers and Lower Granite Dam.

Travel times from the free flowing section of the Snake River through the Lower Granite
Dam were calculated for subyearling fall Chinook using pit-tagged hatchery fish (Smith
V-15



Biological Evaluation of the Clearwater Corporation Pulp and Paper Mill in Lewiston, Idaho
Preliminary Draft. March 2017.

et al. 2003). In this study, juveniles reared at Lyons Ferry Hatchery were released
upstream at two sites on the Snake: Pittsburg Landing (173km above dam) and Bill Creek
(92 km above dam). A total of 52,813 fish were tracked 1995-2000. Subyearlings were
detected at the Lower Granite Dam from mid to late May through the end of October
when the detection system was turned off. The average travel time from the flowing
portion of the river to the dam was 43.5 days. According to Connor et al. (2003), wild
fall Chinook juveniles spend a significant portion of this time period rearing (feeding and
growing) or dispersing passively downstream rather than actively migrating downstream.

Travel times of wild Chinook juveniles were estimated from the PTAGIS database by
NOAA (2003). Juveniles trapped and tagged at a Snake River and a Clearwater River
trap from 1990-2003 were detected at the Lower Granite Dam allowing for estimates of
travel time. This analysis has three caveats: 1) length data were available but no
distinction between spring/summer and fall run fish was possible, 2) fish samples were
collected from the surface, where juveniles that are actively migrating are most likely to
be oriented in the water column. This may bias the sample away from the portions of the
cohort that may be feeding/rearing as they progress downstream, 3) data were collected
during the peak migration, again focusing the study on one portion of the entire cohort.

The following travel times were estimated in days for subyearling Chinook juveniles
(<91mm):

Snake River Trap (n=287) Clearwater River Trap (n=260)
Mean 23.9 | Mean 25.3
Median 19.0 | Median 21.4
99.5 99.6 | 99.5 percentile 77.5
percentile

Snake River Sockeye salmon (Oncorhynchus nerka) — Endangered
1. Status and Description

Snake River sockeye salmon were listed as an endangered species in December 1991
(NMEFS, 1991). This species was once found in the many lakes of the Payette, Salmon,
and Wallowa River systems of Idaho and Oregon (USACE, 2002). Numbers have
declined precipitously over the past century and the species was reduced to a remnant
population close to extinction by the late 1980s and early 1990s. Current Snake River
sockeye production is limited to Redfish Lake in the Salmon River Basin in Idaho. In
1990, no adult sockeye salmon returned to Redfish Lake (USACE, 1995). Since then,
only small numbers of fish have successfully migrated back to Redfish Lake.

Critical Habitat for Snake River sockeye salmon was designated by the NMFS on
December 28, 1993 (NMFS, 1993). In the Snake River, this includes spawning and
juvenile rearing areas, juvenile downstream migration corridors, areas for maturation and
development to adulthood, and adult upstream migration corridors (NMFS, 1993). The
designated habitat for Snake River sockeye salmon consists of river reaches of the
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Columbia, Snake, and Salmon rivers, Alturas Lake Creek, Valley Creek and Stanley,
Redfish, Yellow Belly, Pettit, and Alturas lakes. The Snake River upstream to its
confluence with the Salmon River, which encompasses the Action Area, is within the
areas designated as Critical Habitat. Critical Habitat includes the substrate and water of
the waterways, and the adjacent riparian zone (defined as the area within 300 ft of the
normal high water line of a stream channel or 300 ft from the shoreline of a standing
body of water) (NMFS, 1993).

Since 1991, a captive broodstock program has been part of the Snake River sockeye
recovery strategy (USACE, 2002). The short-term objective of the program is to prevent
the extinction of the species, with the longer-term goal of accelerating the re-
establishment of sockeye runs to waters of the Stanley Basin. This program cultures
progeny that supplement the wild population (USACE, 2002). In 1998, approximately
160,000 sub-yearling parr (presmolts) and smolts were released to lakes in the Stanley
Basin.

2. Life History

Most adult Snake River sockeye enter the Columbia River in June and July and pass over
Lower Granite Dam from June 25 to August 30 (USACE, 2002). A spring water
temperature of 15.5°C has been used as an index for correlation with sockeye runs in the
Columbia River (Quinn and Adams, 1996). Adults, which do not feed during their
upstream migration (NMFS, 1991), return to Redfish Lake via the lower Snake River and
Salmon River from mid-July through August, with the return peaking in August. They
remain in the Lake to spawn in September and October.

Sockeye eggs are deposited in redds of fine gravel constructed along the lake’s gravel
beaches. Flowing water with dissolved oxygen at or near saturation (5.0 mg/L,
depending on temperature) and cool temperatures ranging from 4 to 14 °C (Foerster,
1968; Ricker, 1976; Reiser and Bjornn, 1979) are needed for good egg survival. Eggs
incubate for a period of 80 to 140 days and hatch in the spring. Upon hatching, fry
remain in the gravel for three to five weeks, emerging in April and May. They
immediately move to the deeper portion of the lake where, as visual predators, they feed
on plankton and insect larvae for a year or more before migrating toward the ocean
(NOAA, 1997). In Redfish Lake, most juveniles outmigrate as yearlings, rarely
remaining for more than two years after emergence (NMFS, 1991).

Juveniles migrate from Redfish Lake primarily in late April and May, concurrent with the
start of peak river flows and warmer water temperatures (38 to 50 °F) (Bjornn et al., 1968
as cited in NMFS, 1991). Juvenile migration corridors must have adequate substrate,
water quality and quantity, temperature, velocity, cover, food, riparian vegetation, space,
and safe passage conditions. In recent years, most outmigrants have passed Lower
Granite Dam (first dam on the Snake River downstream from the Salmon River) from
mid-May through mid-July (USACE, 2002). Most of the wild juvenile sockeye pass
Lower Granite Dam from March through early September, with outmigration lasting into
November (USACE, 2002).
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In the ocean, sockeye salmon feed on copepods, amphipods, larvae of crustaceans and
fish, and squid (NOAA, 1997). Snake River sockeye generally spend two years in the
ocean before returning to the Snake River and Redfish Lake in their fourth or fifth year of
life. The survival rate for wild Snake River sockeye, from the time they migrate from
Redfish Lake as smolts until they return as adults, averaged 0.07% from 1991 through
1996 (USACE, 2002).

3. Habitat Concerns

Factors influencing the decline of sockeye salmon include the destruction, modification,
or curtailment of its habitat or range. According to NMFS (1991), the eight hydroelectric
projects between upriver rearing areas and the ocean adversely affect sockeye salmon
including, barriers to movement and habitat change where reservoirs have replaced free
flowing river making fish susceptible to predation, disease, and elevated temperatures.
Snake River sockeye smolts are relatively small in size with comparatively limited
energy reserves. Delay or stress during migration can result in increased mortality in
Snake River sockeye smolts. Other contributors to habitat loss and modification are
water diversions, timber harvest, agriculture, mining, and urbanization. Over-fishing of
the species for commercial, recreational, scientific or educational purposes is also a
contributing factor. Finally, factors such as predation, introduction of non-native species,
and habitat loss or impairment increase stress on any surviving individuals and thus
increases potential susceptibility to diseases. Critical habitat has been noted by the
USFWS as depicted in Figure V-6.

4. Presence in Action Area

The Action Area is within the migration corridor used by Snake River Sockeye salmon adult
and smolt life history forms. Returning adult sockeye salmon migrate upstream through this
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section of the Snake River from May to September and smolts migrate downstream through

Figure V-6. Sockeye salmon critical habitat.
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the area from March through mid-November. The Action Area encompasses the confluence
of the Snake and Clearwater rivers where the cold waters of the Clearwater flow into the
warmer waters of the Snake River. This area may be an attractive thermal refuge to migrating
fish as smolts and adult salmon often “dip-in” to non-natal rivers to rest or seek cold-
water refuge (NMFS, 2003). Some of these migrating fish may remain a few hours or
days en route.

Orientation within the water column is not specifically known for adult sockeye.
However, hydroacoustic surveys (USACE 1991) found larger fish are typically oriented
in close proximity to the bottom in the Lower Granite Reservoir. Hydroacoustic surveys
conducted in May and June found outmigrating juveniles were located throughout the
water column with the greatest concentration in the upper 15 meters.

5. Abundance and Timing Data

Based on travel time estimates between Columbia River dams developed by Quinn et al.
(1997), it is estimated that sockeye would take less than two days to travel from lower Granite
Dam to the confluence of the Snake and Clearwater rivers (based on the slowest calculated
travel rate of 16.9 mi/day). Therefore, the fish data collected at the dam can be used to
estimate run timing as well as fish abundance in the Action Area.

Dam passage data were obtained through University of Washington’s Columbia Basin
Research DART website. Sockeye passage data at the Lower Granite Dam are summarized
for 2006 to 2015 based on daily count data. Summarized DART data are in Appendix E.
This time period includes a low flow year (2015), an average flow year (2014), and a high
flow year (2011).

Very few adult sockeye were observed passing Lower Granite Dam during the 2006 through
2015 time period with the run size ranging from 1 to 339 during the migration period (Figure
V-7). First passage of adult sockeye across the dam into the Lower Granite Reservoir
downstream of the mouth of the Clearwater River ranged from June 22, 2009, to June 30,
2008. As shown in Table V-5, the date of last adult passage for the Lower Granite Dam
ranged from July 31, 2010, to October 21, 2014.
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Figure V-7. Average adult sockeye passage at Lower Granite Adult Fishway, 2006 - 2015 (Source:
DART).

Table V-5. Dates of adult sockeye passage at Lower Granite Adult
Fishway, 2008 - 2016 (Source: DART).
5th 95t

Year Flow First Yotile 50th %tile Yotile Last
2008 Average 6/30 6/30 7/10 8/3 8/3
2009 Average 6/22 71 7/12 7/25 8/15
2010 Average 6/29 6/29 7/10 7/19 7/31
2011 High 6/29 7/9 717 7/29 8/30
2012 Average 6/27 7/2 7/14 8/5 9/1
2013 Average 6/27 6/30 7/12 8/2 9/20
2014 Average 6/27 7/3 7/16 7/27 10/21
2015 Low 6/24 6/25 7/8 9/24 10/9
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Downstream migrating juvenile wild sockeye passed over the Lower Granite Dam
primarily between April and early June from 2006 to 2015, with a small proportion of
late outmigrants passing the dam into November (Table V-6). The dates of first juvenile
sockeye passage through Lower Granite Dam ranged from April 25, 2012, through May
16,2010. The dates of last juvenile sockeye passage through Lower Granite Dam
ranged from July 3, 2014, through November 30, 2009. Total annual numbers of juvenile
sockeye passing the Lower Granite Dam during the time period ranged from
approximately 300 (1998) to 11,700 (2011) (Figure V-8, Appendix E).

Table V-6. Dates of juvenile sockeye passage at Lower Granite Dam,
2006 - 2016 (Source: DART).
Year | Flow First S5th %ile 50th %ile 95th %ile Last
2006 | Average 5/6 5/10 5/17 6//1 11/15
2007 | Average 4/30 5/5 5/16 5/27 10/20
2008 | Average 5/13 517 5/24 6/14 7/4
2009 | Average 5/8 5/15 5/19 5/28 11/30
2010 | Average 5/16 517 5/22 6/2 6/22
2011 | High 5/13 5/19 5/23 6/2 7/28
2012 | Average 4/25 517 5/20 5/31 8/1
2013 | Average 5/4 5/14 5/16 5/19 7/23
2014 | Average 5/8 5/16 5/17 5/23 7/3
2015 Low 4/28 5/9 5/16 5/19 5/31

Juvenile hatchery sockeye, from the captive broodstock program have been counted at
Lower Granite Dam and Lower Monumental Dam since 1995. Dates of migration
through the Snake River for hatchery-reared sockeye were comparable to those for wild
sockeye.

6. Travel Time

Although only two studies of sockeye migration speed were identified, the findings of the
two studies are similar. Bjornn et al. (2000) studied adult sockeye migration speed, with
speeds ranged from 29 km/day to 43.8 km/day, with a mean of 25.6 km/day. Discover
the Outdoors® reported a mean migration speed of 20.9 km/day for adult sockeye
migrating upstream in the Columbia, Snake, Fraser, Nass, Stuart, and Skeena rivers.

A range of mean migrations speeds for adult sockeye of approximately 21 to 26 km/day
has been observed. This distance from the confluence of the Snake and Clearwater rivers
and the Lower Granite Dam is approximately 31 miles, or 50 km. Given the mean
migration speeds observed in the literature, sockeye may require two to two and one half
days to travel between the confluence of the Snake and Clearwater Rivers and the Lower
Granite Dam. Data on travel times for juvenile sockeye were not found.

6 http://www.dto.com/fwfishing/speciesProfile/356
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Figure V-8. Average juvenile sockeye passage at Lower Granite Dam, 1995-1999 (Source: DART).

Snake River spring/summer Chinook salmon (Oncorhynchus tshawytscha) —
Threatened

1. Status and Description

The Chinook salmon is the largest of the Pacific salmon species (NMFS, 1997a). In the
Snake River Basin, there are spring, summer, and fall Chinook runs. As previously
discussed, spring and summer Chinook are grouped into one ESU and are addressed
separately from fall Chinook. The spring/summer Chinook in the Snake River were
listed as threatened on April 22, 1992 (NMFS, 2000a). Spring Chinook salmon of the
Clearwater River were exempt from the listing because of uncertainty associated with the
genetic integrity of this stock. Allegedly construction of the Lewiston Dam in the early
1900s eliminated all runs of native spring Chinook salmon into the Clearwater basin and
those currently found in the basin are exclusively of hatchery origin. Critical Habitat was
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designated on December 28, 1993 (NMFS, 1998) and updated on February 16, 2000
(NMEFS, 2000b). Critical Habitat consists of river reaches of the Columbia River in
Oregon and Washington, the Snake and Salmon rivers, and all tributaries of the Snake
and Salmon rivers (except the Clearwater River) presently or historically accessible to
Snake River spring/summer Chinook salmon. This excludes reaches above impassable
natural falls and Hells Canyon Dam on the Snake River. Spring/summer Chinook in the
Snake River Basin are stream-type outmigrants, which means they spend more time in
freshwater (primarily headwater streams) than ocean-type fish and are therefore more
dependent on freshwater stream ecosystems.

Historically, the Snake River was estimated to produce approximately 39 percent of the
total spring Chinook and 45 percent of the total summer Chinook salmon in the Columbia
River Basin (Mallett, 1974). Spring/summer Chinook spawned in practically all the
accessible and suitable habitat in the Snake River upstream from its confluence with the
Columbia River (Matthews and Waples, 1991). Since the 1960s, spring/summer Chinook
counts at Snake River dams have declined considerably. However, in the last three years
(2013-2015), the combined return of hatchery and wild spring/summer Chinook was
263,969. In 2015, the passage of 122,658 adult spring/summer Chinook past Lower
Granite Dam was more than 60% greater than the 10-year average of 76,661. The present
range and rearing habitat for naturally spawned Snake River spring/summer Chinook
salmon is primarily limited to the Salmon, Grande Ronde, Imnaha, and Tucannon River
sub-basins with limited spawning in the lower Clearwater River subbasin.

2. Life History

Adult spring and summer Chinook enter the Columbia River during the months of March
through May, and May through July, respectively (USACE, 1995). Migration past the
Lower Granite Dam on the Snake River generally occurs over the period from April
through August. Migrating adults may pass through water with dissolved oxygen levels
as low as 3.5 to 4.0 mg/L (Fujioka, 1970; Alabaster, 1988 and 1989). Spawning for each
stock generally occurs from August through October, peaking in the Snake River system
in September. Spring Chinook occupying higher elevation reaches of the river basin tend
to spawn earlier than summer Chinook positioned further downstream.

Eggs are deposited in redds built in gravel beds. The eggs remain in the gravel for 90 to
150 days until they hatch, usually by December. Stream flow, gravel quality, and silt
load all significantly influence the survival of developing eggs. Temperatures for optimal
Chinook salmon egg incubation have been reported to be between 5.0 and 14.4 °C (Bell,
1984). An upper lethal limit of 25.1 °C has been reported by Brett (1952), but may be
lower depending on other water quality factors (Ebel et al., 1971). Alevins remain in the
gravels for two to three weeks while the yolk is absorbed (Scott and Crossman, 1973)
before emerging from the gravels. Timing of emergence varies by basin. Typically,
spring Chinook fry emerge from November to April in the Salmon River Basin (USACE,
1999). Emergence occurs from February to April in the Clearwater Basin. Summer
Chinook fry emergence occurs from late March through mid-June (USACE, 1999).
Optimal survival of fry occurs with water temperatures ranging from 12 to 14°C, and
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Scott and Crossman (1973) reported an upper lethal temperature for fry of 25.1°C. The
fry begin migrating downstream into larger rivers and streams where they will grow and
forage for approximately one year. The optimal growth temperature for Chinook salmon
is approximately 15°C (Beer, 1999).

The following spring, yearling spring/summer Chinook salmon begin their outmigration
toward the ocean between March and July, with spring run fish outmigrating a few weeks
earlier than the summer run fish. Because they spend nearly a year in fresh water, these
smolts are quite large (approximately 10 to 15 inches in length) when they migrate to the
ocean. This enables them to move offshore fairly quickly and undertake extensive
offshore migrations (Healey, 1983 and 1991; Myers et al., 1984). They will spend from
one to six years (typically two to four) growing and feeding. Upon reaching sexual
maturity, they migrate back to their natal streams. Exceptions to this are some yearling
males (jack salmon), which mature almost completely in freshwater and only spend a few
months to a year in the ocean before returning to spawn (Myers et al., 1998).

3. Habitat Concerns

Factors influencing the decline of spring/summer Chinook are similar to those affecting
fall Chinook include the destruction, modification, or curtailment of its habitat or range.
Contributors to habitat loss and modification are water diversions, timber harvest,
agriculture, mining, and urbanization (NMFS, 1998). Excessive silt loads have been
reported to halt Chinook salmon movements or migrations (Reiser and Bjorn, 1979).
Over-fishing of the species for commercial, recreational, scientific or educational
purposes is also a contributing factor. Hydroelectric development on the main-stem
Columbia and Snake rivers continues to affect juvenile and adult migration (NMFS,
1998) including blocking of access to spawning habitat, modification of flowing habitat
by inundation, increased predation from warm-water fishes, delayed migration, and
mortality during passage past dams and through turbines.

Factors such as predation, introduction of non-native species, and habitat loss or
impairment increase stress on any surviving individuals and thus increases potential
susceptibility to diseases. Spring/summer Chinook use tributaries for spawning thus their
spawning habitat is vulnerable to degradation due to sedimentation from logging
activities (NMFS, 1997a). Introduced and/or artificially propagated fish can affect the
indigenous stocks through competition between hatchery and native stocks, interbreeding
between hatchery and native Chinook salmon stocks, and disease introductions by
artificially propagated fish (NMFS, 1997a). Critical habitat has been noted by the
USFWS as depicted in Figure V-6.

4. Presence in Action Area

The Action Area is within the spring/summer Chinook salmon migration corridor used by
adult and smolt life history forms. Returning adult Chinook salmon migrate upstream through
this section of the Snake River from March through August and smolts migrate downstream
through the area primarily from April through June. The Action Area has a rather unique

V-25



Biological Evaluation of the Clearwater Corporation Pulp and Paper Mill in Lewiston, Idaho
Preliminary Draft. March 2017.

habitat feature in the occurrence of the confluence of the Snake and Clearwater rivers. This
area is an attractive thermal refuge to migrating fish. Smolts and adult salmon often “dip-
in” to non-natal rivers to rest or seek cold water refuge. Some of these fish may remain a
few hours or days in-route, while others may attempt to hold for extended periods of
time, such as weeks or months (NMFS, 2003). In the Action Area, the colder waters of
the Clearwater River provide a refuge from the warmer waters of the Snake River
migration route.

Orientation within the water column is not specifically known for adult spring/summer
Chinook. However, hydroacoustic surveys (USACE 1991) found larger fish are typically
oriented in close proximity to the bottom in the Lower Granite Reservoir. Hydroacoustic
surveys conducted in May and June found outmigrating juvenile salmonids were located
throughout the water column with the greatest concentration in the upper 15 meters.

5. Abundance and Timing Data

Spring/summer Chinook passage data collected at the Lower Granite Dam for the years
2006 through 2015 are presented to describe abundance and passage in the vicinity of the
Action Area (Appendix E). Most adult spring/summer Chinook migrate upstream across
the dam into the Lower Granite Reservoir from mid-April to mid-July (Table V-7). For
the years 2006 through 2015, the date of early passage for the Lower Granite Dam was
March 31, 2014 through May 8, 2006. The date of late passage was not determined from
the Columbia River DART’ database, which obtains data from USACE (2002), because
they counted Chinook salmon without distinguishing between spring, summer, or fall
Chinook. However, the convention for separating spring-, summer- and fall-run fish is
based on date of passage. At the Lower

Table V-7. Dates of adult spring/summer Chinook passage at Lower Granite

Adult Fishway, 2006 - 2015 (Source: DART).
Year Flow First 5th %tile 50th %tile 95th %tile Last
2006 Average 5/8 5/15 6/9 7/29 10/5
2007 Average 4/25 5/5 6/8 7/25 10/20
2008 Average 4/22 5/10 6/13 77 9/28
2009 Average 4/28 5/13 6/11 7/11 10/11
2010 Average 4/20 5/5 6/5 7/6 11/18
2011 High 4/15 5/11 6/24 7/27 10/25
2012 Average 5/4 5/18 6/1 7/16 9/26
2013 Average 4/23 5/8 6/5 7/5 8/10
2014 Average 3/31 5/7 6/2 7/4 11/6
2015 Low 4/3 4/29 5/21 7/28 9/29

Granite Dam, the spring run is considered to occur from March 1 to June 17; the summer

7 http://www.cbr.washington.edu/dart/
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run is considered to occur from June 18 to August 17; and the fall run is considered to
occur from August 18 to December 15. This convention has been used to allocate fish
counts from the DART database into spring/summer- and fall-run Chinook. The
migration timing data for adult spring/summer Chinook is summarized in (Figure V-9).
Migrating adult run sizes ranged from approximately 37,000 fish (2006) to 179,000 fish
(2015) (Appendix E).

Downstream migrating yearling wild spring/summer Chinook passed over the Lower
Granite Dam primarily between mid-April and end of May from 2006 to 2016 (Figure V-
10). Juveniles first passed through Lower Granite Reservoir from March 20, 2014,
through March 31, 2010 (Table V-8). The dates of last juvenile passage ranged from July
6, 2007, through December 12, 2012. The timing of this outmigration is relatively
narrow.

Figure V-9. Average of adult spring/summer Chinook passage at Lower Granite Dam, 2006 - 2015
(Source: DART).

Although wild spring/summer Chinook are the focus of this analysis, hatchery-reared fish
make up the majority of the juvenile spring/summer Chinook population in the Snake
River. Downstream migrating yearling hatchery spring/summer Chinook passed over the
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Lower Granite Dam primarily between mid-April and end of May from 2006 to 2015
(Figure V-11). The dates of first passage ranged from March 28, 2012, to April 18, 2010
Table V-9). The dates of last passage ranged from June 9, 2015, to July 17, 2011. The
periods of migration through the Lower Snake River for hatchery-reared Chinook were
comparable to those for wild spring/summer Chinook.

Figure V-10. Average wild yearling spring/summer Chinook Passage at Lower Granite Dam, 2006 - 2015
(source: DART).
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Table V-8. Dates of wild yearling spring/summer Chinook passage at the

Lower Granite Dam, 2006 - 2015 (Source: DART).

Year Flow First 5th %tile 50th %tile 95th %tile Last
2006 Average 3/25 4/9 5/1 6/7 11/12
2007 Average 3/25 4/9 5/3 5/22 7/6
2008 Average 3/29 4/19 57 5/25 10/31
2009 Average 3/25 4/14 5/1 5/27 11/10
2010 Average 3/31 4/24 5/12 6/13 8/27
2011 High 3/23 4/7 5/5 5/31 11/16
2012 Average 3/22 3/31 4/24 5/27 12/12
2013 Average 3/24 4/9 5/10 5/27 11/10
2014 Average 3/20 4/5 4/25 5/28 7/27
2015 Low 3/24 4/2 4/26 5/23 8/5

Figure V-11. Average hatchery yearling spring/summer Chinook passage at Lower Granite Dam, 2006 -
2015 (source: DART).
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Table V-9. Dates of hatchery yearling spring/summer Chinook passage at

Lower Granite Dam, 2006 - 2015 (source: DART).
Year Flow First 5th %tile 50th %tile 95th %tile Last
2006 Average 3/30 4/22 5/6 5/18 6/22
2007 Average 3/30 4/24 5/5 517 7/3
2008 Average 4/9 4/30 5/10 5/20 7/7
2009 Average 3/30 4/21 5/12 521 6/26
2010 Average 4/18 4/27 5/11 5/23 6/21
2011 High 4/2 4/23 5/10 5/21 717
2012 Average 3/28 4/14 4/28 5/18 6/23
2013 Average 3/28 4/14 4/28 5/18 6/23
2014 Average 4/2 4/21 5/5 5/18 6/17
2015 Low 4/1 4/23 5/6 5/16 6/9

6. Travel Time

The DART database was used to estimate travel time for juvenile Chinook. Most recent
annual data showed travel time for spring/summer Chinook during March through
October. Migration speeds ranged from 2.1 km/day to 21.2 km/day, with a mean
migration speed of 11.8 km/day. Wild and hatchery adult spring/summer Chinook
salmon are monitored by DART as well, with 2003 mean velocities of 6.35 and 5.88
km/day, respectively. Keefer et al. (2003) measured migration speed of adult
spring/summer Chinook at eight main-stem dams and reservoirs in the lower Columbia
and Snake rivers, all major tributaries between Bonneville and Priest Rapids dams on the
Columbia River and the Snake River and its tributaries upstream to Hells Canyon Dam
during the spring (April-May) over a period of five years. Median values reported for the
five-year duration ranged from 12 km/day to 38 km/day, with a mean of 25.7 km/day.
Keefer et al. (2003) also studied adult spring/summer Chinook migration speed in
Columbia and Snake River reservoirs (Bonneville, Dalles, John Day, McNary to Ice
harbor, McNary to Hanford receiver, Ice Harbor, Lower Monumental, Little Goose,
Lower Granite to Snake River receiver, and Lower Granite to Columbia River receiver)
over the same five-year period. Median values reported for the five-year duration ranged
from 16 km/day to 83 km/day, with a mean of 61.3 km/day. Bjornn et al. (2000) also
studied adult spring/summer Chinook migration speed through pools. Migration speeds
ranged from 43.2 km/day to 61.5 km/day, with a mean of 51.4 km/day.

A range of mean migrations for adult spring/summer Chinook of approximately 12 to 50
km/day has been observed. The distance from the Lower Granite Dam to the confluence
of the Snake and Clearwater rivers is approximately 31 miles, or 50 km. Given the mean
migration speeds observed in the literature, adult spring/summer Chinook may require
one to four days to travel between the Lower Granite Dam the Clearwater and Snake
river confluence.
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As presented in the section discussion the spring/summer Chinook, travel times of wild
Chinook juveniles were estimated from the PTAGIS database by NOAA (2003).
Juveniles trapped and tagged at a Snake River and a Clearwater River trap from 1990-
2003 were detected at the Lower Granite Dam allowing for estimates of travel time. This
analysis has three caveats: 1) length data were available but no distinction between
spring/summer and fall run fish was possible, 2) fish samples were collected from the
surface, where juveniles that are actively migrating are most likely to be oriented in the
water column. This may bias the sample away from the portions of the cohort that may
be feeding/rearing as they progress downstream, 3) data were collected during the peak
migration, again focusing the study on one portion of the entire cohort.

The following travel times were estimated in days for yearling Chinook juveniles (>90
mm):

Snake River Trap (n=4770) Clearwater River Trap (n=1045)
Mean 7.3 | Mean 13.8
Median 5.5 | Median 11.9
99.5 29.8 | 99.5 percentile 52.8
percentile

Steelhead (Oncorhynchus mykiss) — Threatened
1. Status and Description

Steelhead exhibit a complex life cycle and may be either anadromous or a freshwater
resident. The anadromous form, called steelhead, is unlike Pacific salmon species in that
individuals can spawn multiple times before dying. The species supports an important
recreational fishery throughout its range and is one of the top five sport fish in North
America. The Snake River steelhead was listed as a threatened species on August 18,
1997 (NMES, 1997b) for the spawning range upstream of the confluence of the Snake
River with the Columbia River. Only the anadromous life forms of O. mykiss (steelhead)
were listed. Critical Habitat was designated for the Snake River steelhead ESU on
February 16, 2002 (50 CFR 226.212). This designation encompasses historically
accessible reaches of all rivers and tributaries with this ESU’s range (excludes areas
above Hells Canyon Dam, Dworshak Dam, and Napias Falls on Napias Creek.

Steelhead inhabit the Snake River Basin streams of southeast Washington, northeast Oregon,
and Idaho (USACE, 1995). This ESU comprise two groups, A-run and B-run, distinguished
on the basis of migration timing, ocean residence duration, and adult size (NMFS, 1997b). A-
run steelhead predominately have a one-year ocean residence time and B-run fish have a
mostly two-year ocean residency. A-run steelhead were historically present in all Snake River
drainages while B-run fish were found only in the Clearwater River and Salmon River
drainages (USACE, 1995). Currently, the majority of steelhead in the Snake River are B-run
fish. Because A-run and B-run steelhead are not clearly distinguishable above the Bonneville
Dam, they are considered to be one Evolutionary Significant Unit (ESU) in the listing. The
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Snake River ESU includes wild fish as well as three hatchery populations: summer runs from
the Dworshak National Fish Hatchery stock, Imnaha River stock, and Oxbow Hatchery stock
(NMES, 1997b).

In the Snake River Basin ESU, major tributaries include the Clearwater, Grande Ronde,
Salmon, Selway, and Tucannon rivers. Of these, only the Tucannon River is located
downstream of the Clearwater Paper Mill (RM 139) between RM 62 and RM 63 of the Snake
River. The primary rivers within the Snake River Basin supporting Snake River steelhead
include the Clearwater, Salmon, Tucannon, Imnaha, Grande Ronde, and Asotin rivers.

The Salmon River drainage contains primarily A-run steelhead, except for the South Fork
Salmon and Middle Fork Salmon rivers, which contain primarily naturally producing B-
run steelhead. The Clearwater River drainage also contains A-run fish, except for the
Selway River drainage, which contains primarily naturally producing B-run fish (Rich
and Petrosky, 1994; Busby et al., 1996).

Snake River Basin steelhead formerly inhabited most of the major tributaries and streams of
the Snake River, limited only by natural barriers. Today, no naturally occurring steelhead are
found above Hells Canyon Dam on the Snake River due to the lack of fish passage provisions
at the dam. Similarly, the Dworshak Dam (located at RM 1.9) blocks steelhead passage on the
North Fork Clearwater River. The basin supported large numbers of steelhead. NMFS and
USFWS (1972) estimated that 114,000 steelhead were produced annually in the Snake River
Basin from 1954 to 1967. Snake River Basin steelhead recently suffered severe declines in
abundance relative to historical levels. The natural component for steelhead escapement
above Lower Granite Dam was about 9,400 from 1990-1994. Low run sizes over the last 10
years are most pronounced for naturally produced (wild) steelhead. Based on surveys in the
mid 1990’s approximately, 86% of adult steelhead at the Lower Granite Dam are of hatchery
origin (Busby et al., 1996).

2. Life History

Steelhead in the Snake River Basin (both A-run and B-run) exhibit summer run timing
characterized by entering rivers sexually immature and spending several months maturing in
fresh water before they spawn. Steelhead enter the Columbia River throughout the year.
Upriver summer A-run steelhead enter the Columbia River from June to early August, while
B-run steelhead migrate later, from August to October (USACE, 2002). However, spawning
does not occur until late winter or the following spring, meaning that many adult steelhead
may spend close to a year in fresh water. Thus, all adult steelhead that survive to spawn
must over winter somewhere in the Columbia River system. Keefer et al. (2002) report
that most (93.5%) steelhead were last recorded in their final tributaries or upstream from
Lower Granite and Priest Rapids dams prior to the onset of winter and apparently over
winter in those areas prior to spawning. During this time, they may be vulnerable to
predation and disturbance. Cover such as logs, rocks, undercut banks, and vegetation is
required to reduce disturbance and predation of pre-spawning and spawning steelhead.
Steelhead over winter in cool, deep holding pools (Nickelson et al., 1992).
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Spawning in the Snake River Basin occurs from March through May, with A-run steelhead
spawning a few weeks earlier and at lower elevations than B-run steelhead. Snake River
steelhead spawn at higher elevations (up to 2,000 m) and migrate farther from the ocean (up to
1,500 km) than any other steelhead in the world (Busby et al., 1996). Although steelhead are
iteroparous, they rarely spawn more than twice (Nickelson et al., 1992). Before most of
the lower Columbia River and Snake River dams were constructed, the proportion of
repeat-spawning steelhead in the Snake and Columbia rivers was less than five percent
(USACE, 2002). The current proportion of repeat spawners is unknown, but assumed to be
near zero.

Snake River steelhead spawn in cool, clear tributaries of the river, with water temperatures
ranging from 10 to 15.5 °C (Scott and Crossman, 1973). Preferred spawning habitat includes
small and medium-sized gravel in riffles located upstream of pools. Depending on the water
temperature, steelhead eggs may incubate in redds for up to 4 months before hatching. Snake
River fry emerge from the gravel in July through September (BPA et al., 1994).

Juveniles prefer water temperatures of 12 to 15 °C and occupy shallow riffles for the first year
of life before moving to pools and runs. Juvenile steelhead rear primarily upstream of the four
Lower Snake River dams (USACE, 2002). Winter rearing occurs more uniformly at lower
densities across a wide range of fast and slow habitat types. Winter rearing habitat is
characterized by complexity, primarily in the form of large and small wood. Some older
juveniles move downstream to rear in larger tributaries and river main-stems (Nickelson
et al., 1992). Young steelhead remain in freshwater for one to four years, before migrating
toward the ocean. Steelhead smolts, 15 to 20 cm in total length (Meehan and Bjornn, 1991),
pass the Lower Granite Dam on their way to the ocean from mid-April through early July
(BPA etal., 1994; USACE, 1999). A-run steelhead, as mentioned above, typically stay in
the ocean for one year, while B-run steelhead stay for two years before returning to the river
for their spawning migration (BPA et al., 1994).

3. Habitat Concerns

Factors similar to those affecting other salmonids, such as habitat destruction and
modification, over utilization, and natural and human-made factors, have contributed to the
decline of Snake River Basin steelhead. NMFS (1997b) identified a number of threats to
steelhead including timber harvest, agriculture, mining, and urbanization that have degraded,
simplified, and fragmented habitat. NMFS (1997b) also identified water diversions for
agriculture, flood control, domestic, and hydropower purposes (especially in the Columbia
River) that have greatly reduced or eliminated historically accessible habitat. Other potential
threats to steelhead include (NMFS, 1997b) over-harvest by recreational fisheries, predation
by pinnipeds and piscivorous fish species, effects of artificial propagation, and the
deterioration or loss of freshwater and marine habitats. Critical habitat has been noted by the
USFWS as depicted in Figure V-12.

4. Presence in Action Area

The Action Area is within the migration corridor used by Snake River steelhead adult and
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juveniles. Adult steelhead may feed and rest in the confluence of the Snake and Clearwater
rivers prior to moving farther upstream in each river for spawning in the spring. In a tagging
study conducted from 1969 to 1971 in the confluence area, adult steelhead were found to
migrate and rest in near shore areas, traveling 20 to 30 m out into the channel and migrating in
mid-channel only when crossing to the other shore (USEPA, 1974).

Recent telemetry studies indicate that adult steelhead typically occur in the vicinity of the
Snake/Clearwater confluence for about 4-5 months annually. Bjornn et al. (2003) used
telemetry studies from 1991-1995 to study the migration of adult steelhead past dams and
through reservoirs in the lower Snake River and into the tributaries. They observed many
adult steelhead entered the Clearwater River in the fall, but large numbers of steelhead
destined for the Clearwater River wintered over in Lower Granite Reservoir, near the
confluence of the Snake and Clearwater rivers and in the Snake River between Lewiston,
ID, and Asotin. For the four-year period, they determined over wintering reaches for 327
of 491 steelhead whose last telemetry record was in the Clearwater River. Of the 327,
70.3% wintered over upstream of Lower Granite Dam and the remainder wintered over
downstream from the dam. The wintering- over locations were subdivided for 245 of the
327 steelhead: 48.6% wintered over in the Lower Granite reservoir and Clearwater/Snake
River confluence area upstream to the Snake River receiver site located near Asotin WA
(RM 145.3), and the lower Clearwater receiver site located upstream of the Clearwater
Paper Mill (RM 144).

Redds are built typically in smaller tributaries and in main river reaches above the confluence
area. However, a small number of A-run steelhead spawn in Snake River tributaries that enter
Lower Granite Reservoir and downstream of the Lower Granite Dam (USACE, 1995).
Juvenile steelhead may use the confluence area of the Snake and Clearwater rivers and Lower
Granite Reservoir for rearing habitat, although most smolts migrate rapidly through the area.

Orientation within the water column of the Action Area is not specifically known for
adult steelhead. However, hydroacoustic surveys (USACE 1991) found larger fish are
typically oriented in close proximity to the bottom in the Lower Granite Reservoir.
Yearling steelhead have been collected at mid (6-12 m) and shallow (< 6m) depth
(Bennett et al. 1993) as well as depths >18m (USACE 1991). Hydroacoustic surveys
(USACE 1991) conducted in May and June found outmigrating juvenile salmonids were
located throughout the water column with the greatest concentration in the upper 15
meters.
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Figure V-12. Steelhead salmon critical habitat.
5. Abundance and Timing Data

Steelhead passage data collected at the Lower Granite Dam for the years 2006 through
2015 are presented to describe abundance and passage in the vicinity of the Action Area.
These data are summarized in Appendix E. The majority of upstream migration of wild
adult steelhead across the dam into the Lower Granite Reservoir downstream of the
mouth of the Clearwater River occurred from April to December (Figure V-13). As shown
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in Table V-10, the date of early passage adult steelhead at the Lower Granite Dam, 1993
through 1999, ranges from January 2, 2006 to March 4, 2007. The date of late passage ranges
from December 15 in 2006 and 2012 to December 31, 2010. A-run migration in this portion
of the Snake River occurs between March and May, followed by B-run migration
between August and November. Annual run size of wild steelhead ranged from
approximately 29,000 to 76,000 fish.

Figure V-13. Average adult steelhead passage at Lower Granite Adult Fishway, 2006 - 2015 (source:
DART).

Data from 2006 - 2015 shows downstream migrating juvenile wild steelhead passed over
the Lower Granite Dam primarily between April and mid-May, with a small proportion
of late outmigrants passing the dam in late July and early August. First passage dates
ranging from March 18, 2006, through April 2, 2010 (Table V-11 and Figure V-14).
Dates of last passage over Lower Granite Dam ranged from June 23, 2007, through
December 16, 2012. These dates probably represent the dates of sampling rather than the
actual dates of passage.

V-36



Biological Evaluation of the Clearwater Corporation Pulp and Paper Mill in Lewiston, Idaho
Preliminary Draft. March 2017.

Table V-10. Dates of adult steelhead passage at Lower Granite Adult
Fishway, 2006 - 2015 (source: DART).

Year Flow First 5th %tile 50th %tile 95th %tile Last
2006 Average 172 3/25 9/27 11/4 12/15
2007 | Average 3/4 7/8 9/24 11/3 12/17
2008 Average 2/22 3/27 9/20 10/31 12/12
2009 | Average 3/3 8/23 9/24 111 12/28
2010 | Average 2/4 4/2 9/23 10/29 12/31
2011 High 2/16 4/2 9/17 10/24 12/30
2012 | Average 2/17 3/31 9/28 11/6 12/15
2013 Average 2/27 3/28 10/8 11/7 12/13
2014 | Average 1/2 3725 9/27 11/1 12/30
2015 Low 1/1 3/31 9/29 11/7 12/31

Table V-11. Dates of juvenile steelhead passage at Lower Granite Dam, 2006
- 2015 (source: DART).

Year Flow First S5th %tile 50th %tile | 95th %tile Last
2006 | Average 3/28 4/12 572 5/22 6/25
2007 | Average 3/25 4/22 5/8 524 6/23
2008 Average 4/5 4/21 5/9 5/26 11/21
2009 | Average 3/25 4/19 4/26 521 7/19
2010 | Average 4/2 4/24 5/7 6/4 7/8
2011 High 3/23 4/2 5/10 5/31 10/6
2012 | Average 3/22 4/14 4/29 524 12/16
2013 Average 3/20 4/14 5/11 5/22 10/19
2014 | Average 3/20 4/19 5/7 5/27 10/31
2015 Low 3/18 4/12 5/5 5/29 8/20

Hatchery adult and juvenile steelhead make up the majority of the steelhead population in
the Snake River. Dates of migration through the Snake River for hatchery-reared
steelhead were comparable to those for wild steelhead.

6. Travel Time

Keefer et al. (2002) investigated adult steelhead travel time and passage efficiency in the
lower Columbia and Snake rivers using radio telemetry. Migration speeds ranged from
24 km/day to 42.5 km/day, with a mean migration speed of 32.8 km/day. Keefer et al.
(2003) measured migration speed of adult steelhead at eight main-stem dams and
reservoirs in the lower Columbia and Snake rivers, all major tributaries between

V-37



Biological Evaluation of the Clearwater Corporation Pulp and Paper Mill in Lewiston, Idaho
Preliminary Draft. March 2017.

Figure V-14. Average juvenile steelhead passage at Lower Granite Dam, 1990-1999 (source: DART).

Bonneville and Priest Rapids dams on the Columbia River and the Snake River and its
tributaries upstream to Hells Canyon Dam during warmer months (June-October) over a
period of four years. Median values for adult steelhead reported for the four-year
duration ranged from 7 km/day to 21 km/day, with a mean of 13.1 km/day. Keefer et al.
(2003) also studied adult steelhead migration speed in Columbia and Snake River
reservoirs (Bonneville, Dalles, John Day, McNary to Ice harbor, McNary to Hanford
receiver, Ice Harbor, Lower Monumental, Little Goose, Lower Granite to Snake River
receiver, and Lower Granite to Columbia River receiver) over the same four-year
duration. Median values reported for the four-year duration ranged from 10 km/day to 49
km/day, with a mean of 29.5 km/day. In a study conducted by Bjornn et al. (2000), adult
steelhead migration speeds ranged from essentially zero to 150.6 km/day, with a mean of
15.6 km/day.

A range of mean migrations speeds for adult steelhead of approximately 13 to 33 km/day
has been observed. This distance from the confluence of the Snake and Clearwater rivers
and the Lower Granite Dam is approximately 31 miles, or 50 km. Given the mean

migration speeds observed in the literature, adult steelhead may require one and one half
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to four days to travel between the Lower Granite Dam and the confluence.

Travel times of wild steelhead juveniles were estimated from the PTAGIS database by
NOAA (2003). Juveniles trapped and tagged at a Snake River and a Clearwater River
trap from 1990-2003 were detected at the Lower Granite Dam allowing for estimates of
travel time. The size range for sampled juvenile steelhead was 80-340 mm at the Snake
River trap and 120-270 mm at the Clearwater trap. This analysis has two caveats: 1) fish
samples were collected from the surface, where juveniles that are actively migrating are
most likely to be oriented in the water column. This may bias the sample away from the
portions of the cohort that may be feeding/rearing as they progress downstream, 2) data
were collected during the peak migration, again focusing the study on one portion of the
entire cohort.

The following travel times were estimated in days for steelhead juveniles:

Snake River Trap (n=13887) Clearwater River Trap (n=4447)
Mean 3.7 | Mean 5.6
Median 3.0 | Median 4.9
99.5 20.2 | 99.5 percentile 20.1
percentile

Spalding’s Catchfly (Silene spaldingii) - Threatened
1. Status and Description

Spalding’s catchfly (Silene spaldingii) is a long-lived perennial herb in the family
Caryophyllacea. It has four to seven pairs of lance-shaped leaves and small greenish-
white flowers. The plant is distinguished by its very sticky foliage and petals that are
shallowly lobed (USDA, n.d.). The species is presently listed as threatened, since 2001.
Natural Heritage Programs in Idaho and Montana consider the plant to be rare and
imperiled. Both the Bureau of Land Management and the U.S. Forest Service consider
the plant a sensitive species.

2. Life History

Spalding’s catchfly produce up to several vegetative or flowering stems, all of which
originate from a simple or branched underground stem, called a caudex. This stem runs
along a long and narrow taproot (USFWS, n.d.) Typically the plants grow to 20-40 cm in
height and each stem bears 4-7 pairs of leaves of 5-8 cm in length and 2-4cm in width,
arranged opposite one another. When individuals reproduce, they produce 3-20 pink,
light green, or cream colored flowers borne in a branched, terminal inflorescence
(USFWS, n.d.) The plant reproduces solely by seed and lacks the ability to reproduce
vegetatively (USFWS, n.d.).
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3. Habitat Concerns

The catchfly's grassland habitat once was widespread in the region but has been reduced
by more than 95 percent over the past century, primarily because of conversion to
agricultural and urban uses. Fire suppression also has allowed an unnatural increase in
woody plants, which overtake catchfly habitat, decreasing its numbers. Threats to this
species may also include livestock grazing, herbicide spraying, noxious weed infestation,
and recreation. All populations are potentially vulnerable to naturally occurring events or
human activities. No critical habitat has been designated by the USFWS but the known
range is depicted in Figure V-15.

4. Presence in the Action Area

Spalding’s catchfly has a known range which extends along the entirety of Lewis, Nez
Perce, Idaho, and Latah counties. However, since it is not an aquatic species, its
proximity is not close enough to warrant consideration under this BE.

5. Abundance and Timing Data

The majority of remaining Spalding’s catchfly populations are extremely small and
isolated, often bordering agricultural fields or rangelands. The plant prefers open
grasslands with rough fescue or bluebunch wheatgrass with some occasional conifers,
and the deep-soiled valley/foothill zones, typically associated with the Palouse region of
southeastern Washington, northwestern Montana, and portions of Idaho, Oregon and
British Columbia, Canada. It is native to grassland prairie habitats that range from 1,500
to 5,000 feet in elevation (USFWS, n.d.). This rare plant may be found at 52 sites in west-
central Idaho, northwestern Montana, northeastern Oregon, eastern Washington and
British Columbia. Only 18 population sites contain more than 50 individuals, and of
those, only six contain more than 500 plants. More than half the known sites are located
on private land. The total number of Spalding's catchfly for all populations is about
16,500. Plants emerge in mid to late May and flowering occurs in mid-July until August,
and sometimes into October. The vegetative portion lying above ground dies back at the
end of the growing season, and will remain dormant until the following spring, or even
for several years (USFWS, n.d.).
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Figure V-15. Spalding’s Catchfly known range.

Yellow-billed Cuckoo (Coccyzus americanus) - Threatened
1. Status and Description

The yellow-billed cuckoo (Coccyzus americanus) is a long and slender songbird with a
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yellow bill nearly as long as its head, which is relatively flat. They possess a long tail,
and are typically brown above and white below in color, with a black face and yellowish
coloring around the eyes. Cuckoos typically live in the western United States in willow
and cottonwood forests along rivers and streams. The birds are generally absent from
heavily forested areas and large urban areas. Yellow-billed cuckoos primarily eat large
insects such as caterpillars and cicadas, as well as an occasional small frog or lizard
(USFWS, n.d.).

Populations have declined rapidly throughout the western U.S. in the twentieth century,
and are extirpated from British Columbia, Washington, and possibly Nevada. The
yellow-billed cuckoo is listed as endangered under the California Endangered Species
Act. At one time, this cuckoo numbered more than 15,000 pairs, but has been reduced to
about 30 pairs in less than 100 years. In Arizona, where the largest cuckoo population
west of the Rocky Mountains continues to be found, the Arizona Department of Fish and
Game considers the bird to be a species of concern. The bird is designated as threatened
in Utah. In Idaho, the species is considered a rare visitor and breeder in the Snake River
Valley. These state listings do not confer the same regulatory protection as the federal
Endangered Species Act (USFWS 2001).

2. Life History

The yellow-billed cuckoo once ranged throughout most of the United States, southern
Canada, and Mexico, but has experienced severe population declines, particularly west of
the Rocky Mountains. By the 1920s, the yellow-billed cuckoo had disappeared from its
former range in British Columbia, and by the 1950s the species no longer bred in the
northwestern United States, including northern California. Today, only small remnant
populations persist in the West (CLO 2001).

3. Habitat Concerns

Because the birds are primarily found in riparian areas, potential threats include
conversion of this habitat to agriculture, dams and riverflow management, bank
protection, livestock overgrazing, agricultural water use, pesticide use, and competition
from exotic plants. USFWS has proposed critical habitat for the yellow-billed cuckoo but
it is not near the Clearwater facility (Figure V-16).

4. Presence in the Action Area

Yellow-billed cuckoos breed from southern Canada south to the Greater Antilles and
Mexico. While the yellow-billed cuckoo is common east of the Continental Divide,
biologists estimate that more than 90 percent of the bird’s riparian habitat in the West has
been lost or degraded as a result of conversion to agriculture, dams and riverflow
management, bank protection, overgrazing, pesticide use, and competition from exotic
plants such as tamarisk.

V42



Biological Evaluation of the Clearwater Corporation Pulp and Paper Mill in Lewiston, Idaho
Preliminary Draft. March 2017.

Figure V-16. Yellow-Billed Cuckoo proposed critical habitat.

The yellow-billed cuckoo is listed as Threatened on the federal Endangered Species Act,
as well as having proposed critical habitat. However, the proposed critical habitat is not
near the Clearwater facility, therefore this species is not considered in the biological
evaluation.

5. Abundance and Timing Data
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Populations have declined rapidly throughout the western U.S. in the twentieth century,
and are extirpated from British Columbia, Washington, and possibly Nevada. The
yellow-billed cuckoo is listed as endangered under the California Endangered Species
Act. At one time, this cuckoo numbered more than 15,000 pairs, but has been reduced to
about 30 pairs in less than 100 years. In Arizona, where the largest cuckoo population
west of the Rocky Mountains continues to be found, the Arizona Department of Fish and
Game considers the bird to be a species of concern. The bird is designated as threatened
in Utah. In Idaho, the species is considered a rare visitor and breeder in the Snake River
Valley. These state listings do not confer the same regulatory protection as the federal
Endangered Species Act.

Northern Wormwood (Artemisia campestris. Var. wormskioldii) — Proposed
Threatened

1. Status and Description

Northern Wormwood is a perennial in the aster family Asteraceae, and is also commonly
known as Pacific Sagebrush (USFWS 2013). It is a low-growing plant, typically reaching
6-12 inches, but can grow to be 16 inches. It has a taproot, and rosette arranged basal
leaves which are 1-4 inches long, and usually covered in silky hairs, as is the stem of the
plant (USFWS 2013). The Northern Wormwood is federally listed as a candidate species.

2. Life History
Northern Wormwood is found in exposed basalt, sand, and cobbly-sandy habitats, and

flowers in April and May. Outer female flowers are fertile, the sterile disk flowers have
undeveloped ovaries (USFWS 2013).

3. Habitat Concerns

The construction of dams along the Columbia River, resulted in habitat loss as well as
individuals and populations of Northern Wormwood. Erosion by wind and water on
sandy substrate has caused mortality of adult plants, and decreased survival of seedlings
(USFWS 2013). Both trampling, during recreational usage of Wormwood habitat, and
above average rainfall, can stress many populations (USFWS 2013).

4. Presence in the Action Area
The Northern Wormwood is not presently found in close proximity to the Clearwater
facility, and thus will not be considered in this BE.

Washington Ground Squirrel (Urocitellus washington) — Proposed Threatened
1. Status and Description
This squirrel ranges from 7.3-9.6 inches in length, and is distinguished from other

Washington and Oregon ground squirrels due to its smaller size, shorter tail, and white
speckled dorsum (USFWS 2012). Females are quite social, and often will form groups
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with up to 3 other females within their communities, while males are more mobile. The
species is federally listed as a candidate species, and as endangered under the Oregon
Endangered Species Act (USFWS 2012).

2. Life History

This squirrel is diurnal, and spends much of the year underground, with adults emerging
from hibernation between January and early March (USFWS 2012). Typically, this
squirrel’s lifespan is less than 5 years, with high annual mortality, up to 66% for males,
and 76% for females; starvation, freezing, disease, and human interference are all causes
(USFWS 2012). One litter is produced annually, with females becoming briefly sexually
receptive within a few days of emergence from hibernation. Average litter size is between
5-8, with pups emerging above ground in the early spring, between March and April
(USFWS 2012). Washington ground squirrels tend to live in shrub-steppe and grassland
habitat in the Columbia Basin, and require sufficient forage and suitable soils, such as
sandy or silt-loam.

3. Habitat Concerns

Often habitats with deeply disturbed soils are preferred by the Washington ground
squirrel, with agriculture (plowing, discing, crops, livestock) causing most of the
disturbance. There has also been a 51-85% degradation or loss of historic Washington
ground squirrel habitat throughout the Columbia Basin, attributed mostly to agriculture
(USFWS 2012). Intensive livestock grazing also encourages the spread of invasive weeds
like cheatgrass, outcompeting native forbs and grasses that make up most of the squirrel’s

food sources. Residential, military, and commercial development also reduces squirrel
habitat (USFWS 2012).

4. Presence in the Action Area

The Washington ground squitrel is not presently found in close proximity to the
Clearwater facility, and thus will not be considered in this BE. The designated Habitat
Conservation Areas (HCAs) and their lines of connectivity are shown in Figure V-17;
these are defined geographical areas where state, local, or federal agencies concentrate
their efforts on maintaining habitat for an endangered or candidate species.
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Figure V-17. Habitat conservation areas (HCAs), and connectivity lines, for the Washington Ground
squirrel.
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VI. Physical Habitat Characteristics of the Receiving Water

This section describes physical habitat availability and condition for the listed species in
the Action Area. Presence of critical habitat, and habitat values are discussed. More
recent investigation has verified the original numbers. Habitat conditions associated with
water quality are presented in Section IV.

A. Area Description

The climate of the lower Snake River basin is dry (11 inches precipitation at lower
elevations to 23 inches at higher elevations) with average maximum winter air
temperatures of 40°F and typical summer highs ranging from 80-90°F. The past three
years (2013-2016) have been the hottest on record, and the Corps has made permanent
improvements to the Lower Granite Reservoir to assist federally endangered salmon that
were suffering thermal restrictions along the fish ladders (USACE website 2016). The
topography ranges from areas of broad valleys with gentle slopes to areas of deep
confined canyons with steep walls. Elevation of the lower Snake River basin ranges from
340 to 3,000 feet. The area is within the Columbia Basin physiographic province and
includes two major vegetation zones: steppe communities dominated by bunchgrasses
and shrub-steppe dominated by sagebrush species. The steeper slopes have grasslands
habitat type dominated by cheatgrass and remnant bunchgrasses. The shrub-steppe
habitat is characterized by big sagebrush, rabbit brush, and cheatgrass.

There are 9,220 acres of project lands surrounding Lower Granite Reservoir. These
include fee lands that are federally owned and managed by the Army Corps of Engineers
(the Corps). Port districts own land adjacent to the project for industrial development.
Most of the project lands are used for public recreation, wildlife habitat, wildlife
mitigation, and water-connected industrial development. The area is developed for
recreation including: boat ramps, marinas, day-use facilities, and campgrounds.

Habitat Management Units (HMUs) were established along the lower Snake River to
compensate for wildlife habitat lost as a result of inundation following dam installation.
There are 17 HMUs totaling 5,002 acres, along lower Granite Reservoir. Six municipal
and industrial pump stations withdraw water from the Lower Granite Reservoir. Also,
there are port facilities at Lewiston, Clarkston, and Wilma that are used to transport grain,
wood products, and other commodities.

The main urban areas are Lewiston and Clarkston. The lower Snake River receives
discharge of urban runoff as well as treated effluent from multiple municipal wastewater
treatment plants at these towns, as well as the secondary-treated wastewater effluent from
the Clearwater Mill.

The middle Snake River basin has large amounts of agriculture and agricultural return
flows are considered the largest nonpoint source of pollution entering the lower Snake
River.
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The Lower Snake River has four locks/dams in the State of Washington: Ice Harbor,
Lower Monumental, Little Goose, and Lower Granite dams. All are run-of-the river
facilities. They have limited storage capacity and flow rate through the dam is
approximately the same as that entering the reservoir. These dams were built for
navigation, hydropower generation, irrigation, and recreation. The dams have had a
major influence on the quantity and quality of salmonid habitat available in the Action
Area. All populations and life histories of Snake River salmonids are affected by this
major habitat alteration (USACE, 2002, Appendix H).

B. Habitat Characteristics

Prior to construction of the four dams (1961-1975), the lower Snake River had an alluvial
morphology consisting of a longitudinal profile of pool-riffle-run sequences. Water
levels were less controlled and fluctuated by as much as 20-30 feet. The impoundment of
the river converted the lower Snake River to a continuous reservoir system. The only
areas that retain riverine characteristics are the relatively short and discontinuous tailrace
areas just downstream of each dam.

1. River morphology

The Snake River has mean annual discharge over 54,000 cfs and is the largest tributary to
the Columbia River. The Clearwater River is the largest tributary to the Snake River and
historically contributes about 39% of the flow to the Snake River. During summer low
flow periods the Clearwater contributes about 50% of the flow with Dworshak releases.
Lower Granite Dam creates the pool that is the dominant habitat feature of the Action
Area. The dam is located on the Snake River at river mile 107 near Almota, Washington.
The dam creates a pool that extends 39.3 miles upstream in the Snake and a further 4.6
miles into the lower Clearwater River. Impoundment of the Lower Granite Reservoir is
considered to end near Asotin in the Snake River arm and near the Clearwater
Corporation in the Clearwater River arm. The Dam is 3,200 feet wide and has a
hydraulic head of 100 feet.

The lower Granite Reservoir created behind the dam has a capacity of 49,000 acre-feet

(normal operating range) and normal pool operation range is 733-738 ft elevation. Other
physical features of the reservoir are in the following table:
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Table VI-1. Physical Features of Lower Granite Reservoir
Normal pool fluctuation-weekly 1.5m
Reservoir length 62.8 km (39.0mi)
Surface area 3,602.0 h (8,900ac)
Proportion of impounded reach 25.6%
Maximum depth, flat pool 42.3 m (138ft)
Mean depth, flat pool 16.6 m (54ft)
Maximum width 1128.0 m (3,7001t)
Mean width 6473.0 m (2,110ft)
Major tributaries Clearwater River
(From Bennett et al., 1983 as cited in USACE, 2002, Appendix B)

The reservoir area exhibits a typical longitudinal impoundment gradient composed of
three reach types. The uppermost portion of the Lower Granite Reservoir is almost a
riverine environment (approximately 5-15% of the impoundment gradient). This reach
includes the confluence of the Clearwater and Snake Rivers, which is an important fish
habitat area in the Lower Granite Reservoir due to greater water velocity and cooler water
inflow from the Clearwater. A mid-reservoir reach represents the largest section of each
impoundment and is a transition area from the lotic character to the more lentic
conditions nearer the dam (67 — 72%). The reach immediately above the dam is the
forebay (13-18%) that has entirely lentic characteristics (Zimmerman and Parker, 1995 as
cited USACE, 2002, Appendix B).

Approximately 10% of the Lower Granite Reservoir is shallow water habitat (Bennett et
al., 1993). Many of these areas are created from in-water disposal of dredged sediment.
Shallow areas are located at the shoreline of inchannel islands and some mid-channel
shelf areas. Shallow water areas in the reservoir are maintained due to the relatively
small fluctuations in water level (<5ft). Consistent water levels maintain benthic habitat
thereby maintaining production of benthic invertebrates (fish food source). Backwaters
areas, with very low water velocity, slightly warmer water, and fine substrate, are very
limited in the Lower Granite Reservoir. These areas are favored by resident warm water
species (e.g., centrarchids) for spawning and rearing. Aquatic macrophyte production in
the Lower Granite Reservoir is very minor due to lack of shallow areas and backwaters.

2. Riparian characteristics

Prior to inundation, the riparian habitat was composed of riparian forest paulustine scrub-
shrub, and mesic shrubland. Cottonwood, white alder, and black locust dominated
forested areas. Currently, riparian vegetation communities cannot develop due to the
steep shorelines along the reservoirs and because these shorelines are typically covered in
riprap. Riparian vegetation is limited to a narrow corridor and backwater areas. The
extent of woody plant communites that once characterized the riparian zone are very
limited.
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3. Sediment

The lower Snake River reservoir system accumulates approximately 3 to 4 million cubic
yards of sediment per year, primarily within the Lower Granite Reservoir and the Palouse
and Tucannon river deltas (USACE, 2002). Approximately half of these sediments are
fine-grain and the rest are coarser sand. Sediment in the lower Snake River is
characterized as aerobic brown or gray silt (Falter, 2001 as cited in NMFS, 2003). The
large inputs of sediment have necessitated dredging which began in 1986. Sediments in
the Action Area have accumulated chemical contaminants, including dioxin, metals,
pesticides, herbicides, ammonia, and nitrogen. Contaminants in the sediments can are
bioavailable to benthic organisms and can bioaccumulate in higher trophic levels via the
foodchain.

4. Substrate

Substrate size in Lower Granite Reservoir differs significantly between shallow and
deep-water areas although silt is the predominant substrate class based on a study from
six sample sites (Bennett and Shrier, 1986 as cited in USACE, 2002, Appendix B). Clay
content generally increased with distance downstream and organic content is <5%. A
substrate study of five shallow areas in the Lower Granite Reservoir found a high degree
of embeddedness for substrates <150mm diameter (Bennett et al., 1988 as cited in
USACE, 2002). Organic content ranged from 5.2-8.8%. In a study by the Corps (2000)
emphasizing depositional areas, average particle size was distributed among small-size
classes (silt and clay 17% and sand 74% and gravel 8%). Generally, samples collected
near the Snake/Clearwater confluence that were more than 75m from the shoreline
contained <1% fines.

5. Fish assemblage

The Lower Snake Reservoirs contain 18 native species and 17 introduced species.
Seasonal sampling conducted between 1979 and 1980 found bridgelip sucker, redside
shiner, largescale sucker, small mouth bass and northern pikeminnow had the highest
relative abundance in the Lower Snake reservoirs (Bennett et al., 1983 as cited in
USACE, 2002), accounting for approximately 80% of all fish sampled. Of these five
species, all except smallmouth bass are native to the lower Snake River. Less abundant
fish were a combination of native and introduced species. Introduced crappies, yellow
perch, and sunfish were highly abundant in off-channel habitats. Other introduced fish
such as catfish and bullheads were present, but in lower abundance.

The most significant salmonid predators in lower Snake River reservoirs are smallmouth
bass because of their high abundance, habitat overlap rearing salmonids, and reduced
abundance of their other prey source (crayfish) (Bennett et al., 1993). Smallmouth bass
consume mostly subyearlings and wild steelhead because of their limited mouth gape.
The small proportion of larger-sized smallmouth bass has the potential to consume
limited numbers of yearling Chinook salmon but the magnitude of this predation is
probably low. Also, yearling Chinook migrate earlier in the year (March-May) when
water termperatures are lower and the predators are less active. Other than fall Chinook,
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fish predation appears to be relatively low in yearling Chinook and steelhead. Crappie
and yellow perch are relatively minor predators on juvenile salmonids in the reservoir
and their small body size restricts consumption to sub-yearling Chinook and smaller
yearling Chinook and wild steelhead.

6. Fish passage at the dam

Upstream migrating adult salmonids use a fish ladder to pass over the lower Granite
Dam. The ladder has two south shore entrances as well as devices to attract adults to the
ladder. The ladder is operated year-round except for a two-week annual maintenance
period (January — March). Downstream migrating juveniles have three possible passage
routes through the dam: the turbines, the spillway, or the juvenile bypass system.
Depending on operational choices, the latter route can result in either diversion to the
transport system (truck/barge system) or release in the tailrace. Spillway passage is
generally considered the safest route, with juvenile bypass systems a close second, and
turbine passage the least safe. Entrainment into the turbines can result in physical
damage to fish. Although spillway passage is the safest route of passage, the physical
process of spilling water can result in elevated concentrations of dissolved gas in
downstream waters, which can in turn cause death or injury of juvenile migrants,
irrespective of which route they passed the dam.

C. Habitat Values

Habitat characteristics that are important to survival and conservation of Snake River
salmon as describe by their Critical Habitat designation (Federal Register Vol.58, No.
247, Dec. 28, 1993) are listed below. These features are also relevant to the bull trout
that also has designated critical habitat. This section describes physical habitat values of
the Action Area for these habitat components.

Table VI-2. Essential Features of Habitat Components in the Action Area

Habitat Component Essential features
Juvenile migration substrate, water quality and quantity, water temperature,
corridors water velocity, cover/shelter, food, riparian vegetation,

space, safe passage conditions

Spawning and juvenile spawning gravel, water quality and quantity, water

rearing areas temperature, food, riparian vegetation, cover/shelter, and
space

Adult migration substrate, water quality and quantity, water temperature,

corridors’ water velocity, cover/shelter, riparian vegetation, space,

safe passage conditions

' Adult steelhead spend a protracted period of time in the Action Area as they move to
spawning grounds; therefore, food is an essential feature of their adult migration
corridor.
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1. Juvenile Migration

The conversion from a lotic to a lentic system affects habitat availability and the duration
of movement of juveniles in the system. The slow, deep-water habitat that dominates the
Action Area provides little cover in the form of riparian features, large woody debris,
substrate, and off channel areas. The reservoir has low water velocity, thus, the natural
transport provided to juveniles migrating downstream is reduced which may increase
stress and energy expenditure. Juveniles are more susceptible to predation from both
piscivorous fishes and birds in this modified habitat (less cover and longer duration of
exposure). Finally, passage at the dam facility can result in injury or mortality.

Dam operation has been modified to reduce some of the negative impacts to migrating
juveniles including the following:

Flow augmentation. Dworshak Dam releases water to increase flow to reduce travel time
of juvenile migrants through the system. The decreased travel time reduces exposure of
juveniles to predators and to reservoir conditions /potential hazards. Approximately 1.9
MATF of the Snake River Basin storage is made available for augmentation.

Reservoir drawdown. Lower Granite Dam is operated within one foot of the Minimum
Operating Pool (MOP) from April 3 through November 15 annually to increase water
velocity, decreasing juvenile travel time.

Temperature Control. Summer releases of cold water from the Dworshak Dam reduce
temperatures in the Lower Granite Reservior to improve water conditions for migrating
adults (fall Chinook and sockeye) and juvenile fall Chinook salmon. Noteworthy,
however is the fact that the reduced water temperature in the lower Clearwater River
tends to reduce the growth of fall Chinook rearing in this area and retards the onset of
smoltification and downstream migration.

Surface bypass collector. Collects downstream migrants and routes them through a low
volume spillway or to collection area for downstream transport. This system reduces
stress to juveniles because they do not experience the pressure changes associated with
screen bypass systems. Also, fish enter the bypass near the surface which is where they
are normally located in the water column.

Behavioral guidance structures. Attracts surface-oriented fish in the dam forebay and
directs fish away for the powerhouse and towards the surface bypass collector.

Spillway flow deflectors. Decrease water turbulence as the water plunges over the dam.
This reduces levels of total dissolved gas that are harmful to migrating juveniles. The
mainstem Snake River from its confluence with the Clearwater River to its mouth at the
Columbia River is under a TMDL that addresses total dissolved gases (TDG) (WA
Ecology, 2003). TDG are elevated to levels that exceed state standards due to spill
events at four hydroelectric dams on the Lower Snake River: Lower Granite, Little
Goose, Lower Monumental, and Ice Harbor dams.
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2. Spawning habitat

Of the ESA fish species addressed in this BE, only fall Chinook salmon would possibly
use the Action Area for spawning. Installation of the Lower Granite Dam effectively
eliminated Chinook salmon spawning habitat in most of the Action Area. Chinook
require lotic habitat for spawning, with gravel/small cobble substrate with adequate water
movement or upwelling to oxygenate eggs and to remove built up of nitrogenous waste.
Groves and Chandler (1999) describe the range of fall chinook spawning habitat in the
Snake River as having substrate-level water velocities of 0.1-2.1 m/s and substrate size of
2.5-15.0cm. Some incidental spawning by fall Chinook salmon has been found to occur
in the tailrace of the Lower Granite Dam (Dauble et al., 1999). However, physical
characteristic required for adequate spawning habitat are not found in the Action area
above the dam.

3. Rearing and maturation habitat

Juvenile Chinook salmon rear in a wide-variety of environments ranging from small
infertile streams to large rivers and impoundments. Rearing juvenile fall chinook have
been documented to use the limited island shorelines and other shallow areas available in
the Action Area. These areas are important habitat for rearing subyearlings and for
short- term foraging for outmigrating yearling chinook and steelhead smolts. These areas
have low gradient shoreline and fine sediment substrate.

4. Adult migration

Adult salmon/steelhead have an open deepwater migration corridor through the Reservoir
that primarily provides migration space. Besides deep water cover the reservoir habitat
offers little habitat diversity in terms of substrate, velocity, cover, or riparian features.
The confluence of the Snake/Clearwater does provide greater habitat value to migrants
due to presence of pool habitat, greater flow velocity, and cold-water inflow from the
Clearwater.

D. Conclusion

The major habitat use of this portion of the Snake River and the lower Clearwater River
is as a salmon/steelhead migration corridor for juveniles and adults, holding area for
steelhead adults, and rearing area for juvenile fall Chinook. As an adult migration
corridor the action area is not of high quality due to lack of essential features including
cover/shelter. Habitat for outmigrating juveniles is also not of high quality due to reduced
water velocity, lack of cover, abundance of predators, and the difficulty of passing
through the dam. Spawning habitat that could be used by main stem spawning Chinook
salmon is limited to tailrace areas as these are the only areas with adequate water
velocity, depth and substrate. All other spawning habitat was inundated by the reservoir.
Rearing habitat for juveniles is limited due to limited shallow areas with adequate
cover/shelter.
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VII. Analysis of Effects from the Action

A.  Technical Approach for Analysis of Effects

This analysis consists of evaluating the incremental impact to threatened and endangered species
due to the continued or new effluent limitations in the EPA proposed final NPDES permit for the
Clearwater facility. The elements of the effects analysis are:

o Identifying and describing the parameters of concern in the effluent discharge, including
discussions of the environmental baseline (receiving water concentrations), water quality
standards, effluent limits, and exposure volume computations;

« Reviewing available toxicity data and identifying the lowest concentration at which
toxicity was observed in toxicity tests for each species (or appropriate surrogate species)
to establish levels which are considered safe (i.e., toxicity benchmarks);

 Distribution and mobility of the listed species; and

o Determining the likelihood that threatened and endangered species will be exposed to
concentrations above those considered safe by evaluating the magnitude, frequency, and
duration to determine the direct and indirect effects of this permit.

50 CFR 402 requires that:

"The Federal agency requesting formal consultation shall provide the Service with the
best scientific and commercial data available or which can be obtained during the
consultation for an adequate review of the effects that an action may have upon listed
species or critical habitat."

To comply with this requirement, the BE uses the following recently collected data:
o Parameter measurements in effluent from 2005 — 2016;

o Parameter measurements in the Clearwater River and Snake River upstream and
downstream of the diffuser collected by Clearwater in 2005 and 2006 to characterize the
environmental baseline; and

o Temperature (2005) and river velocity measurements (Cook et al., 2006).

Additionally, the BE includes information from a thorough review of the scientific literature
regarding:

« Biology of the species;
o Characteristics of critical habitat; and

« Potential toxicity of parameters of concern.
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All effluent values used in this analysis are final effluent concentrations that are calculated from
the permit limitations required by this permit. These values represent the maximum effluent
concentrations that are permissible under the proposed 2016 permit

Since the discharge is continuous, the effect to the species (listed species and their prey) would
be from direct exposure to the discharge plume, including exposures to concentrations in the
mixing plume of the discharge.

USFWS and NMFS provide guidance (USFWS and NMFS, 1998) for evaluating potential
effects to listed species. According to USFWS and NMFS (1998), several different types of
effects must be evaluated for each listed species: direct effects, indirect effects, cumulative
effects, interdependent effects, and interrelated effects. In this BE, direct effects were evaluated
for exposure of the listed species to the parameters of concern in the water, sediments, or their
food. This will account for accumulation from both direct (uptake through the gills and direct
ingestion of water) and indirect (sediment and food prey) pathways. Indirect effects include
potential toxicity to prey or potential habitat degradation due to migration barriers or benthic
smothering. Cumulative effects are addressed through the WET testing studies. Interdependent
and interrelated effects are discussed in the uncertainty analysis.

The following methodology was used to determine effects:

1. The water column environmental baseline data was compared to the water column
toxicity benchmark. For bioaccumulative parameters, sediment and fish tissue,
environmental baseline data were also compared to the respective toxicity benchmarks, if
available. When the environmental baseline was unknown or exceeds the toxicity
benchmark, the analysis looked at the incremental impact of the river due to the discharge
by assuming a small or immeasurable (refer to Appendix D, Table D-7) impact at the
edge of the exposure volume.

2. The maximum effluent concentration, at the diffuser, was compared to the toxicity
benchmark(s).
a. When the maximum effluent concentration, at the diffuser, was less than the toxicity

benchmark(s), a determination of “not likely to adversely affect” was made.

b. When the maximum effluent concentration, at the diffuser, was greater than a toxicity
benchmark, a computer simulation model (CORMIX v9.0GTD) was used to determine
that the available dilution factor at 25% of stream width or at the Washington border was
the lowest or most critical in August. Having identified August conditions as the critical
condition for mixing, the EPA ran additional modeling scenarios with the critical stream
flow rates specified in IDAPA 58.01.02.210.03.b to evaluate mixing properties for acute
and chronic aquatic life water quality criteria and for human health criteria for
carcinogens and non-carcinogens. Modeling results evaluating conditions at 25% of the
stream width, as well as mass balance calculations for 25% of the critical stream flow
volumes, are summarized in Table VII-1, below.
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Table VII-1. CORMIX Results for August Critical Condition (USEPA 2016).

. Dilution Factor
. River Calcqlated at 25% of Dilution Factor
o River Flow | Flow Ambient
Criteria Type .. . Stream Flow at 25% of
Statistic Value Velocity o
Volume (mass | Stream Width
(CFS) (ft/s)

balance)
Acute Aquatic Life? 1Q10 17,700 0.295 76.3 38.6
Chronic Aquatic Life 7Q10 19,800 0.330 85.2 39.2
Human Health Non-Carcinogen 30Q10 22,900 0.413 98.4 41.5
Human Health Carcinogen' ﬁfgﬁomc 32,600 | 0.543 140 48.5

Notes:

1.  In the harmonic mean scenario, a mixing zone encompassing 25% of the stream width would
extend downstream past the Washington border. The State of Idaho cannot authorize a mixing
zone that extends into another State. Thus, the conditions at the Washington border (191 meters
downstream) are reported.

2. See discussion in Section 4.2.2.2 in USEPA 2016.

Based on the results of the Cormix model (Appendix D), EPA believes a zone of initial
dilution providing a dilution factor of 14.9:1 would prevent lethality to aquatic life
passing through the mixing zone, even though it would not meet the length scale criterion
from Section 4.3.3 of the TSD (USEPA 2016). Therefore, the EPA believes that a zone
of initial dilution providing a dilution factor of 14.9:1 would prevent lethality to aquatic
life passing through the mixing zone.

A determination of “not likely to adversely affect” was made for effects when the
maximum effluent concentration divided by the dilution factor was less than the toxicity
benchmark. A determination of “likely to adversely affect” was made for direct effects
when the maximum effluent concentration divided by the dilution factor was greater than
the toxicity benchmark.

For bioaccumulative parameters, the effluent concentration was converted to both tissue
and sediment concentrations using procedures outlined in the Water Quality Guidance for
the Great Lakes Watershed (USEPA 1995a), commonly known as the the Great Lakes
Initiative (GLI), and measured tissue concentration in both resident fish and caged
invertebrates and measured sediment concentrations were also used. A determination of
“likely to adversely affect” was made for indirect effects when the effluent converted
tissue and sediment concentrations or the measured values were above the tissue and
sediment toxicity benchmarks.

Synergistic effects were determined from the whole effluent toxicity (WET).
The effects analysis in this BE assumes that the effect is to the species when they are present in
the Action Area. Section V discusses when the species are present within the Action Area. The
following summarizes the information from Section V:
o Bull trout are estimated to be in the Action Area from November through May. They are

not known to reside or spawn in the Action Area, but may be using the Action Area as a
migration corridor.
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Fall Chinook salmon are estimated to be in the Action Area during various life history
stages throughout the year; adult migration occurs from May through November,
spawning and incubation occurs from mid to late October through May, and smolt
outmigration occurs from April through October. Spawning areas are limited to the
tailrace areas below dams. Migrating adult fall Chinook require one to two days travel
time between the Lower Granite Dam and confluence of the Snake and Clearwater rivers
and may spend hours or days in the confluence of the Snake and Clearwater rivers due to
cold-water refuges from the cooler Clearwater River. Average travel time for
outmigrating juveniles, from the flowing portion of the Snake River to the Lower Granite
Dam, is 43.5 days. Juveniles use shallows and shoreline areas for feeding and rearing
during their outmigration.

Sockeye salmon are estimated to be in the Action Area from April through mid
November. Adults use the Action Area only as a migration corridor, migrating from May
through September. Smolts outmigrate through the Action Area from April through mid
November. Adults do not feed during their upstream migration; therefore, indirect effects
to adults are not considered in this BE. Adult migrating sockeye may require two to two
and one-half days to travel between the Lower Granite Dam and the confluence of the
Snake and Clearwater rivers and may spend hours or days in the confluence due to cold-
water refuges from the cooler Clearwater River.

Spring/summer Chinook salmon are estimated to be in the Action Area from March
through August. Adults use the Action Area only as a migration corridor, migrating from
April through August. Smolts outmigrate from March through July. Migrating
spring/summer adult Chinook may require up to four days travel between the Lower
Granite Dam and the confluence of the Snake and Clearwater rivers and may spend hours
or days in the confluence due to cold-water refuges from the cooler Clearwater River.

Steelhead are estimated to be in the Action Area in various life stages throughout the
year. Adults overwinter in the Action Area from October through March and migrate
through the Action Area from mid-March through December to reach upstream spawning
areas. Rearing pre-smolt juveniles may be present in the Action Area throughout the
year. Smolts outmigration occurs from April through October. Migrating adult steelhead
may require up to four days travel between the Lower Granite Dam and the confluence of
the Snake and Clearwater Rivers and may spend hours or days in the confluence due to
cold-water refuges from the cooler Clearwater River.

Orientation within the water column of ESA salmonid species in the Action Area can be
generalized as follows: out-migrating juveniles are located throughout the water column
with the greatest concentration in the upper 15 meters. Juveniles are often associated
with shallow areas. Yearling juvenile steelhead have been captured at >18 meters
throughout the Lower Granite Reservoir. Orientation of adults of each salmonid species
within the water column is not known. However, hydroacoustic surveys of the Lower
Granite Reservoir found large fish are typically in close proximity to the bottom and that
limnetic densities were low.
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Additionally, the Action Area is designated critical habitat for Snake River Fall Chinook salmon,
Spring/summer Chinook salmon, Sockeye, Snake River Steelhead, and bull trout. The effects
analysis in this BE considered direct effects to prey species and fish passage, and indirect effects
to the benthic community. Section VI provides a more in-depth discussion of the critical habitat
in the Action Area.

B. Selection of Parameters of Concern

This section presents general information for the parameters of concern in the discharge and
discusses the related environmental baseline, water quality standard, effluent limits, and toxicity
benchmarks. The parameters of concern in this BE were selected because they have been
measured in the effluent or they are controlled by effluent limitations guidelines (ELGs) for this
industry. Not all of the parameters of concern had “reasonable potential” for release into the
ambient environment at concentrations above water quality standards in the development of
effluent limits for the proposed final permit. Other pollutants may be present in the effluent
discharge, but at concentrations that are well below the applicable water quality standards.

EPA conducted a study of the pulp, paper, paperboard industry to establish ELGs and standards
reflecting the best practicable control technology currently available (BPT), best conventional
pollutant control technology (BCT), and best available technology economically achievable
(BPT) that would apply to this action (USEPA, 1993). The study included a review of existing
regulations, a review of available literature, and an evaluation of existing data, data obtained
from an industry-wide questionnaire, data from foreign mills, as well as data obtained from
short- and long-term sampling at 19 separate facilities. EPA identified 24 pollutants or pollutant
parameters as present in pulp, paper, and paperboard wastewaters and determined them as
parameters to consider for limitations under the BPT, BCT, and BAT ELGs. In addition,
temperature, fecal coliform bacteria, turbidity, sulfate, surfactants, ammonia, dissolved oxygen,
nutrients (nitrogen and phosphorus), and whole effluent toxicity are included as a non-
conventional pollutants of concern specific to this discharge. The pollutants of concern are as
follows:

Conventional Pollutants

o Biochemical oxygen demand (BOD),
o Total suspended solids (TSS), and

« pH

o Fecal coliform bacteria

Nonconventional Pollutants

o Adsorbable organic halides (AOX)
e Ammonia

e Chemical oxygen demand (COD)
o Color

o Dissolved oxygen (DO)

o Nutrients

o Tetrachlorocatechol (TeCC)

o Tetrachloroguaiacol (TeCG)
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o 2,4,5-trichlorophenol (2,4,5-TCP)

e 3,4,5-trichlorocatechol (3,4,5-TCC)

o 3,4,5-trichloroguaiacol (3,4,5-TCG)

o 3.,4,6-trichlorocatechol (3,4,6-TCC)

o 3,4,6-trichloroguaiacol (3,4,6-TCG)

o 4,5,6-trichloroguaiacol (4,5,6-TCG)

o 2,34, 6-tetrachlorophenol (2,3,5,6-TeCP)
e 2,3,7,8-tetrachlorodibenzofuran (2,3,7,8-TCDF)
o Trichlorosyringol

o Temperature

o Whole effluent toxicity (WET)

Priority Pollutants

e Antimony (Sb)

e Arsenic (As)

o Chloroform

o Copper (Cu)

o Hexavalent Chromium (Cr VI)

o Lead (Pb)

o Nickel (Ni)

o Pentachlorophenol (PCP)

e 2,4,6-trichlorophenol (2,4,6-TCP)
o 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD)
o Thallium (Th)

e Zinc (Zn)

Conventional pollutants are those defined in Section 304(a) (4) of the CWA, namely TSS, BOD,
oil and grease, fecal coliform, and pH. Analytical measures of TSS, BOD, and oil and grease are
not chemical-specific determinations but aggregate measures of suspended particulates, oxygen-
demanding substances, and Freon-extractable substances in water, respectively. Specific
compounds contributing to these measures may or may not exhibit toxic effects and may or may
not be among the 126 priority pollutants defined by the CWA. The priority pollutants are
specifically designated elements or compounds that exhibit toxic effects in aquatic systems and,
if determined to be present at significant levels, must be regulated by categorical technology-
based effluent limitations guidelines and standards pursuant to Section 301(b)(2)(A) of the
CWA.

Non-conventional pollutants are all other pollutants that are neither the five listed conventional
pollutants nor the designated 126 priority pollutants. Non-conventional pollutants may be
aggregate measures such as COD or AOX or specific elements or compounds such as chlorine,
ammonia, and 2,3,7,8-TCDF. The agency has the authority and discretion to limit non-
conventional pollutants in categorical effluent limitations guidelines and standards as appropriate
based upon the presence of these pollutants and findings that the removal or treatment of the
pollutants is technically and economically achievable.
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Additionally, EPA must establish water quality-based effluent limitations to control all pollutants
or pollutant parameters (either conventional, non-conventional, or toxic pollutants) which EPA
determines are or may be discharged at a l